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This invention relates to 1 .4~disubstituted piperazine compounds useful as medicines, their production 
and use. More specifically, the present invention relates to compounds represented by the formula: 



/ 



(CH:) 



■ \ 

/ 



N-X-R 



(I) 



TO 



A - C - N 
II 
O 



(CH 2 )t 



is wherein A stands for a condensed polycyclic hydrocarbon group as defined below. R stands for a phenyl 
group substituted with one to five Ci-* alkoxy groups, X stands for methylene group, carbonyl group or 
thiocarbonyl group, and m denotes 2 or 3 and their salts, which are useful as platelet activating factor (PAF) 
antagonists. 

PAF has a phospholipid structure and is a chemical transmitter existing in a living body. It has been 
20 made clear that PAF is, in a living body, closely concerned with allergy, anaphylaxis, inflammation, etc. and 
it has also been known that PAF has a strong hypotensive activity and platelet agglutinating activity. In case 
of administering PAF to an animal, the animal may depending on cases be killed from shock. Symptoms 
caused by the shock from PAF have much resemblance to those caused by the shock from endotoxin, and 
it has been considered that PAF is concerned with the endotoxin shock. 
25 On the other hand, while a variety of compounds having PAF-antagonistic activity have been known, 
very few of them are satisfactory in the PAF-antagonistic activity In a living body. And, even when the PAF- 
antagonistic activity in a living body is satisfactory, not a few of those compounds have some restrictions in 
the administration method. 

30 DETAILED DESCRIPTION 

The object of the present invention is to provide novel 1 ,4-disubstituted piperazine compounds 
represented by the formula (I) and their salts, which are excellent in absorption from intestinal canal and 
show excellent PAF antagonism even by oral administration. 

35 Referring to the formula (I), the condensed polycyclic hydrocarbon group jshown by A is selected from 
pentalenyl, indenyf (1H-indenyl, 2H-indenyl), indanyi. naphthyl, dihydronaphthyl (1 ,2-dirr/dronaphthyl, 2,3- 
dihydronaphthyl), tetrahydronaphthyf (1 ,2,3.4-tetrahydronaphthyl etc.). hexahydronaphthyl (1 ,2,3,4,5 ,6-hex- 
ahydro naphthyl etc.), azulenyl, heptalenyl, biphenylenyl, indacenyl (as-indacenyl, s-indacenyi), acenaph- 
hylenyl, acenaphthenyl, phenalenyl, pnenanthryl, dihydrophenanthryl (1 ,2-dihydrophenanthryl), 

40 tetrahydrophenanthryf (1 ^3,4-tetrahydrophenanthryl, etc.), hexahydrophenanthryl, anthryl, dihydroanthryt 
(9,10-dihydroanthryl, etc.), tetrahydroanthryl, hexahydroanthryl, octahydroanthryl, fluorenyl (3H-fluorenyl f 9H- 
fluorenyl, etc.), dihydrofluorenyl, tetrahydrofluorenyl, benzocycloheptenyl (5H-benzocycloheptenyl, etc.), 
dihydrobenzocycloheptenyl (6,7-dihydro-5H-benzocycloheptenyl, etc.). tetrahydrobenzocycloheptenyl 
(6,7,8,9-tetrahydro-5H^Densocycloheptenyl, eta), dibenzocycloheptenyl (5H-dibenso[a,b]cycloheptenyl, 5H- 

4s dibenzo[a,c]cyclohepteny1 t etc.), naphthocydoheptenyi (6H-naphtho[b]cycloheptenyl, etc.). dihydronaph- 
thocyctoheptenyl (73-dihydro-6H-naphtho[b]cycloheptenyl, etc.), benzocyclooctenyl, dihydrobenzocycJooc- 
tenyl (5,6-dihydrobenzocycioocteny1,etc.), tetrahydrobenzocyclooctenyl (5.6.7,8-tetrahydrobenzocyclooc- 
tenyl, etc.), hexahy drobenzocyc loocte ny I and octahydrobenzocyclooctenyl. 

The condensed polycyclic hydrocarbon groups shown by the above A include, as a matter of course, 

so those having one or more (preferably not more than 4) substrtuents such as. among others, a lower alkyl 
group, a halo lower alkyl group, a hydroxy lower alkyl group, an acyloxy lower alkyl group, a lower alkoxy- 
lower alkyl group, a lower alkoxy group, a halo lower alkoxy group, a lower alkoxy carbonyl-lower alkoxy 
group, a lower alkenyloxy group, aralkyloxy group, a lower aikoxy-lower alkoxy group, a lower alkoxy car- 
bonyl group, carboxyl group, carbamoyl group, an N,N-di-lower a Iky (carbamoyl group, an N-lower alkyl 

55 carbamoyl group, halo group, cyano group, nltro group, hydroxy group, acyloxy group, amino group, a 
lower afkylsulfonyiamino group, acylamino group, a lower alkoxycarbonylamino group, acyl group, mercapto 
group, a tower alkylthio group, a lower alkylsulfinyl group, a lower alkylsulfonyl group and oxo group. When 
the condensed polycyclic hydrocarbon group has two or more substrtuents, the kinds of these substrtuents 
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may be the same as or different from one another. 

Lower alkyl groups as the above-mentioned substituents are exemplified by alkyl groups whose carbon 
number ranges from about 1 to about 4. such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, 
tert-butyi. etc. As the halo lower alkyl group, mention is made of alkyl groups whose carbon number ranges 
5 from about 1 to about 4, which are substituted with 1 to 3 halo groups such as trifiuoromethyl, fluoromethyl. 
chloromethyl. chloroethyl, fluoroethyl, etc. As the hydroxy lower aikyl group, mention is made of hydroxy 
alkyl groups whose carbon number ranges from about 1 to about 4, such as hydroxy methyl, hydroxyethyl, 
hydroxypropyl. hydroxybutyl, etc. As the acyloxy lower alkyl group, mention is made of alkyl groups whose 
carbon number ranges from about 1 to about 4 ( which are substituted with, for example, a lower alkanoyloxy 

io group whose carbon number ranges from about 2 to about 5 such as acetoxyethyl, etc. or a benzoyloxy 
group such as benzoyloxyethyl, etc. As the lower alkoxy-lower alkyl group, mention is made of alkyl groups 
whose carbon number ranges from about 1 to about 4, which are substituted with, for example, an alkoxy 
group whose carbon number ranges from about 1 to about 4 such as methoxyethyl. ethoxyethyl, 
propoxyethyl, butoxyethyl, methoxypropyi, methoxybutyl, ethoxypropyl. ethoxy butyl etc. As the lower alkoxy 

T5 group, mention is made of alkoxy groups whose carbon number ranges from about 1 to about 4 such as 
methoxy, ethoxy. propoxy. isopropoxy. butoxy. isobutoxy, sec-butoxy. tert-butoxy, etc. As the halo lower 
alkoxy group, mention is made of alkoxy groups whose carbon number ranges from about 1 to about 4, 
which are substituted with 1 to 3 halo groups such as chloroethoxy, fluoroethoxy. difluoroethoxy. 
trrfluoroethoxy, chloropropoxy, chlorobutoxy, etc. As the lower alkoxy carbonyl-lower alkoxy group, mention 

20 is made of alkoxy groups whose carbon number ranges from about 1 to about 4, which are substituted with 
an aJkoxycarbonyl group, the carbon number of the alkoxy moiety of which ranges from about 1 to about 4. 
such as methoxycarbony I methoxy, ethoxycarbonylmethoxy, butoxycarbony I methoxy, methoxy carbonyl- 
propoxy, ethoxycarbonylethoxy. etc. Examples of the lower alkenyloxy group include alkenyloxy groups 
whose carbon number ranges from about 2 to about 5, such as vinyioxy, allyloxy, butenyloxy, etc. As the 

25 aralkyfoxy group, mention is made of phenyl lower alkyloxy groups, the carbon number of the lower alkyl 
moiety of which ranges from about 1 to about 4, such as benzyloxy, phenethyloxy, 3-phenylpropyloxy, <r- 
methylphenethyloxy, a-methylbenzytoxy, orethylbenzyloxy, 0-ethylphenethyloxy, £-methylphenthyloxy. etc. 
As the lower alkoxy-lower alkoxy group, mention is made of alkoxy groups whose carbon number ranges 
from about 1 to about 4, which are substituted with, for example, an alkoxy group whose carbon number 

30 ranges from about 1 to about 4, such as ethoxymethoxy, methoxyethoxy. butoxyethoxy, ethoxy propoxy, etc. 
Examples of the lower alkoxycarbonyl group include alkoxycarbonyl groups, the carbon number of the 
alkoxy moiety of which ranges from about 1 to about 4, such as methoxy carbonyl, ethoxycarbonyl, 
propoxycarbonyl, butoxycarbonyl, etc. As the N,N-dMower alkylcarbamoyl group, mention Is made of N,N- 
dialkylcarbamoyl groups, the carbon number of each alkyl moiety of which ranges from about 1 to about 4, 

35 such as N.N-dimethylcarbamoyl. N.N-olethytcarbamoyI, N.N-dipropylcarbamoyl, N.N-dibutyicarbamoyl, N- 
ethyl-N-methylcarbamoyl, etc.. and groups forming 5- or 6-membered ring structure (e.g.. pyrrolidinylcar- 
bonyl, plperidlnocarbonyl) by combining dialkyl moieties together. As the N-lower alkylcarbamoyl group, 
mention Is made of N-alkylcarbamoyl groups, the carbon number of the alkyl moiety of which ranges from 
about 1 to about 4, such as N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N-butylcarbamoyl, 

40 etc. As the halo group, mention is made of halogeno groups such as chloro, fluoro, bromo, iodo. etc. As the 
acyloxy group, mention is made of alkanoyloxy groups, the carbon number of which ranges from about 2 to 
about 5, such as acetoxy, propanoyloxy. butyryloxy, pivaloyloxy, etc., and benzoyloxy group. As the lower 
alkytsulfonyl amino group, mention is made of alkylsulfonylamino groups, the carbon number of which 
ranges from about 1 to about 4, such as methanesulfonylamlno, ethanesutfony (amino, etc. Examples of the 

45 acyl amino group include alkanoylamino groups, whose carbon number ranges from about 2 to about 5, 
such as acetylamino. propanoylamino, butyrylamlno, pivaloylamino, etc. and benzoylamino. As the alkox- 
ycarbonylamino group, mention Is made of alkoxycarbonylamino groups, the carbon number of the alkoxy 
moiety of which ranges from about 1 to about 4. such as methoxy car bonylamino, ethoxycarbonylamino, 
propoxycarbonylamino, butoxycarbonylamino, etc. As the acyl group, mention is made of alkanoyl groups, 

so the carbon number of which ranges from about 2 to about 5, such as acetyl, propanoyl. butyryl, pivaloyl, 
etc.. and benzyl group. As the lower alkylthio group, mention is made of alkylthio groups, the carbon 
number of which ranges from about 1 to about 4, such as methytthto, ethylthio, propytthio. butyfthio, etc. As 
the lower alkylsulfinyl group, mention is made of alkylsulfinyl groups, the carbon number of which ranges 
from about 1 to about 4. such as methytsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulftnyl. etc. As the lower 

55 alkylsutfonyl group, mention Is made of alkylsulfonyl groups, the carbon number of which ranges from about 
1 to about 4. such as methylsutfonyl, ethylsutfonyl, propylsutfonyl, butylsuffonyl, etc. 

Specific examples of the condensed polycyclic hydrocarbon group shown by the above-mentioned A 
Include 1-naphthyl, 2-naphthyl, 1-methoxy-2-naphthyl, 3-methoxy-2-naphthyl. 6-methoxy-2-naphthyl. 6.7- 
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is 



so 



zs 



30 



35 



dimethoxy-2-naphthyl, 5.6.7-trimethoxy-2-naphthyl, 6-butoxy-2-naphthyl. 6.7-dibutoxy-2-naphthyl 7- 
methoxy-1 ,2-<iihydro-3-naphthyl. 6.7-dlmethoxy-l ,2-dihydro-3-naphthyl, 7.8-dimethoxy-1 ^ihydro-4-naph- 
thyl, 6,7.8«nmethoxy-1.2^ihydro-3-naphthy1. 6,7-diethoxy-1^-dihydro-3-naphthyl. 6.7-dipropoxy-1 2- 
dihydro-3-naphthyl, 6,7-dibutoxy-1,2-d1hydro-3-naphthyl. 7-benzyloxy-1 ,2-dihydro-3-naphthyl. 7-hydroxy-1 2- 
s dihydro-3-naphtnyl, 6.7-dibenzyloxy-1^-dihydro-3-naphthyl. 6.7-dihydroxy-1^-dihydro-3-naphthyl 6- 
methoxy-1.2^,4-tetrahydro.2-naphthyl. 7-acetoxy-1^<fihydro-3-naphthy1. 6,7-dlacetoxy-l ^-dihydro-3- 
naphthyl, 7-ben2oyloxy-1^-dlhydro-3-naphthyl, 6.7-dibenzoyloxy-1^-dihydro-3-naphthyl. 7-methoxy-8-nltro- 
1 ,2-dihydro-3-naphthyl. 7-methoxy-6-nitro-1 ^-dihydro-3-naphthyl. 6.7-dimethoxy-8-nilro-1 ^-dihydro-3-naph- 
thyl, 7-ethoxycarbony!methoxy-1,2Klihydro-3-naphthyl. 7-(2-methoxyethoxyh1^-dihydro-3-naphthyl 6 8- 
10 d!methyl-l.2-dihydro-3-naphthyl. 6-hydroxymethyK7-methoxy-1.2-dihydro-3-naphthyl. 6,8-dimethyl-7-nifro- 
1 ^-d.hydro-3-naphthyl. 7-(2-hydroxyethoxy>-1 ,2-dihydro-3-naphthyl. 7-<2.3-dimethoxypropoxy)-1 ,2-dihydro- 
3-naphthyl, 7-(3-methoxypropoxy>-1 .2-dihydro-3-naphthyl, 6,7-bis (2-methoxyethoxy)-1^-dihydro-3-naphthyl 
5.6-d.methoxy-2-indanyl. 5.6-dimethoxy-1 H-2-indenyl. 3.4-dimethoxy-6,7-dihydro-5H-8-benzocyc(oheptenyl' 
2.3^.m e thoxy^7-dlhydro^H-8-ben20cycloheptenyl. 2.3Kltetho X y-6.7-dihydro-5H-8-ben 2 ocycloheptenyr 
2.3^ipropoxy-e.7^,hydro-5H-8-ben Z ocycloheptenyl, 2.3Klibutoxy-6.7-dihydrD-5H-8-benzocyclohepteny) 2- 
ben2yoxy-3-methoxy-6,7Knhydro-5H-8-benzocyc)oheptenyl, 2-ethoxy-3-methoxy-6.7-dihydro-5H-8-ben- 
zocycioheptenyl. 2-propoxy-3-methoxy-6.7-<JihydroSH-8-benzocycloheptenyl. 2-butoxy-3-methoxy-6 7- 
djhydro-5H-8-benzocycloheptenyl. 3^nethoxy-e,7-dihydr<>5H-8*enzocycloheptenyl. 3^thoxy-6 f 7-dihydro- 
5H-8-benzocyctoheptenyl. S-propoxy-S^lhydro-SH-S-benzocydoheptenyl. 3-butoxy-6.7-dihydro-5H-8-ben- 
zocydoheptenyl. 2.3Kiimemyl^,7Kiihydrc-5H^beiizc>^^ 

zocycloheptenyl.6.7-d]hydro-5H^.benzocydohepteny). 1 ^.3-trimethoxy-6.7-dihydro-5H-8-b6nzocyclohep- 
ZMiJ^^Y^lZZt"^ 1, ^P^^'hydro-S-naphthyl. 7-botoxy-l ^-dihydro-3-naphthyi. 
S?S 7ff' *Z te * rah y dro ^- ben2 °cyc'oocteny'. 5.6,73-tetrahydro-9-benzocyclooctenyl. 2,3Kiihydro- 
3-naphthyl. Mndanyl. 2-,ndanyl, fH-2-indenyl. 2.3^imethoxy-6.7A9-tetrahydro-5H-6-b e nzocydoheptenyl. 

, OXy ^ r ° Xy ' 2 * naphthy '' e-^capto-S-naphthyl, 6-methylthio-2-naphthyl. 6-methanesulfonyW- 
naphthyl, 1-oxo-1 A3.4-tetrahydro-6-naphthy1, l-oxo-I^A^tetrahydro-^naphSl. l-oxo-Wndanyl. TZt 
Jdanyl 1-hydroxy-1 A3.44etrahydro^naphthyl, l-hydroxy-l^tetrahyd^aphlhyl. 14,ydroxy*.|n- 
danyl, 1-hydroxy-6-,ndanyl. 9-oxo-2-fluorenyl. 9-hydroxy-2-fluorenyl. 2-anthraquinonyl, etc 
As the A, condensed polycycBc hydrocarbon groups represented by the formula: 




) n 



45 



SO 



Tdol^^n^ 19 ^- PreSenCS * absence ° f d ° uble bond «™« Preferably the presence 
of double bond), n denotes an integer of 1 to 4 (more preferably 2 or 3). and R* R* rs and R e 
independently stand for hydrogen, a tower alky, group, a halo .owe? alky, group a nydro^ lowef al£. 
!E r m aCytoX L k>Wer ^ ky ' 9rOUP - 3 toW9r a,k0X V-'°wer alky, group, a tower a£oxy Z^aZotoZ 
%Z?JT*L ? ^ ^koxy group, a lower alkenyloxy group\ aralkytoxy group a 

ZZ lStt7r P ' 9~"P. group cibarnoy, grlp^an N.N di 

tower^lqrtcarbamoyt group, an tWower alkyl carbamoyl group, halo group, cyano group, nltro group. 

MoZZn^^^T in0 9roUP> 3 ^ ^suHonylamlno group, acylamtoo group. aZZ 

o a7o^ a( ^rr„^ 9fOUP ' r^ 10 9r ° Up ' a ,ower 9 rou P. * lower alkyteulfinyl group 

a^Z^^aJ^H S"° re Pr9ferab,y hydr °9 en - 3 lower alkoxy Qroup. aralkyloxy group, a Tower 

hS^I ^ hydr0Xy 9roup <* ac y ,ox y 9 fou P) Preferable and condensed polycycllc 

SS^T 9r °^ S « by ^ formu,a where,n "•«* ^ « S ^e of the sanTmeaS as 
defined above, and R 3 and R 6 are hydrogen are more preferable. meaning as 

As the A. condensed porycycBc hydrocarbon groups represented by the formula: 



55 
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wherein the clotted line designates the presence or absence of double bond (more preferably the presence 
of double bond), n denotes an integer of 1 to 4 (more preferably 2 or 3) and R 1 stands for a lower alkoxy 

/o group (more preferably methoxy group or ethoxy group) are further preferable. 

As the phenyl group substituted with a lower alkoxy group, represented by R, mention Is made of, for 
example, phenyl groups substituted with one to five lower alkoxy groups, the carbon number of which 
ranges from about 1 to about 4, such as 2-methoxyphenyl, 3-methoxy phenyl, 4-methoxyphenyl, 2,3- 
dimethoxyphenyl, 2,3-dimethoxyphenyl, 2^-dimethoxyphenyl, 2,6-dimethoxyphenyl, 2,3-dimethoxyphenyl. 

75 3,5-dimethoxyphenyl. 3.4-diethoxyphenyl, 3,4-dipropoxyphenyl, 3,4-dibutoxyphenyl, 2,3,4-trimethoxyphenyl. 
2,4,5-trimethoxyphenyl, 2.5,6-trimethoxyphenyl, 2,3 ,5-trimethoxy phenyl. 3.5-dimethoxy-4-ethoxy phenyl. 3,5- 
dimethoxy-4-propoxyphenyl, 3,5-dimethoxy-4-butoxyphenyl, 2,3.4,5-tetramethoxyphenyl. 2,3,4,5,6-pen- 
tamethoxyphenyl, etc. 

As the R, phenyl groups substituted with three lower alkoxy groups are preferable, phenyl groups 
20 represented by the formula: 



25 




30 wherein R 7 and R 8 are independently methoxy group or ethoxy group are more preferable and phenyl 
groups represented by the above formula wherein at least one of R 7 and R 8 is methoxy group, and the 
other is methoxy group or ethoxy group are further preferable. Among others, a phenyl group represented 
by the formula: 

35 



40 




is most preferable. 

X stands for methylene group (-CH 2 -), carbonyl group 

45 

Ct) 

60 

or thlocarbonyl group 

(T ) 

Depending on the value of m, the group 
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(CH«) B 
/ \ 
- N N - 

\ / 

(CHO, 

forms 1,4-piperazinediyl group (m=2) or 1 ,4-homopiperazinediyl group (m = 3). The value of m is preferably 
2. 

Among the compounds (I), those wherein X is methylene may form salts with an inorganic add such as 
hydrogen chloride, hydrobromic add, sulfuric acid, nitric add, phosphoric add, etc. or an organic add such 
as acetic add, tartaric add, dtric acid, fumaric add, maleic acid, toluenes ulfonic acid, methanesulfonic acid, 
etc., or may form quaternary salts with a lower alkyl hafide. the carbon number of the alkyl moiety of which 
ranges from about 1 to about 4, (e.g. methyl iodide, ethyl iodide, propyl iodide). As the salts of the 
compounds (I), pharmacologically acceptable ones are preferable, and pharmacologically acceptable acid 
addition salts are more preferable. Hydrates of the compounds (I) are also usable. 

Among the above-mentioned compounds (I), those represented by the formula: 




wherein the dotted line designates the presence or absence of double bond (more preferably the presence 
of double bond), n denotes an integer of 1 to 4 (more preferably 2 or 3). X is of the same meaning as 
defined above and R 1 stands for a lower alkoxy group (more preferably methoxy group or ethoxy group) 
and their pharmacologically acceptable acid addition salts (in case of X= methylene) are preferable. 

The compounds represented by the formula (I) can be produced by, for example, the following four 
kinds of processes which comprises; 

(a) reacting a compound of the formula (III): 

H N N — X - R 

X (CHz), 



wherein R f X and m are as defined above 
with a compound of the formula (II): A-COOH 
wherein A is as defined above, 
or a compound of the formula (IV): A-COW 

wherein A Is as defined above and W is halogen atom to produce a compound of the formula (I), 
(b) reacting a compound of the formula (V): 



A-C-N NH 
0 (CHt)t 



wherein A and m are as defined above 
with a compound of the formula (VI): Y-X-R 
wherein R is as defined above, 
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X is methylene group or carbonyl group, and Y is halogen or a group of the formula: R a S02-0 
wherein R a is a lower alkyl, trifluoromethyl, phenyl or p-tolyl, 
with proviso that when X is carbonyl group, then Y is halogen 
to produce a compound of the formula (I) 
5 wherein A, R and m are as defined above and X is methylene group or carbonyl group. 

(c) reacting a compound of the formula (V) 
with a compound of the formula (VII): HOOOR 
wherein R is as defined above 

to produce a compound of the formula (I) 
io wherein A, R and m are as defined above, 
and X is carbonyl group, 
or 

(d) reacting a compound of the formula (V) 
with a compound of the formula (VIII): 

75 

HC-R 
II 



20 wherein R is as defined above under reductive conditions to produce a compound of the formula (I) 
wherein A, R and m are as defined above, 
and X is methylene group. 
In the process (a) above, the compound (I) of the present invention can be prepared by subjecting a 
compound represented by the formula: 



25 



30 



35 



A-COOH (II) 

wherein A is of the same meaning as defined above and a compound represented by the formula: 

/ (CH,) B ^ 
H N N - X - R _ 

\CH.,, ' 



wherein each symbol is of the same meaning as defined above to dehydrative condensation. 

The dehydrative condensation is, for example, a conventional reaction for forming amide bond. More 
concretely stating, the dehydrative condensation is carried out by using singly an amide-forming reagent 

40 such as dicydohexylcarbodiimide, N,N'-carbonyldfimidazole, diphenyl phosphoryl azide, diethyl 
phosphorocyanldate, etc.; or by allowing a compound (II) to react with a compound (III), after converting the 
compound (II) to an active ester by subjecting a phenol such as 2,4,5-trichlorophenol, pentachlorophenol, 
pentafluorophenol, 2-nitrophenol or 4-nitrophenol, or an N-hydroxy compound such as N-hydroxysuc- 
cinimide, 1-hydroxybenztriazole, N-hydroxy piperidine, N-hydroxy-5-norbomene-2,3-dicarboxyimide. etc. to 

45 condensation in the presence of a catalyst such as dicydohexylcarbodiimide, etc.; or by allowing a 
compound (II) to react with a compound (III), after converting the compound (II) to a mixed acid anhydride 
by allowing it to react with an acid chloride such as ethyl chlorocarbonate. isobutyl chlorocarbonate. benzyl 
chlorocarbonate, etc. This amide-bond-forming reaction can be accelerated, in either case of allowing a 
compound (II) to react directly with a compound (III) or of allowing a compound (II) to react with a 

50 compound (III) after converting the former to its active ester or mixed acid anhydride, by the addition of 
preferably an organic base such as tertiary amines (e.g. triethyiamine, N-methylpiperidine). The reaction 
temperature ranges usually from about -20 "C to about +50* C, preferably from about -10* C to about 
+ 25*C. Examples of the solvent usually employed include dioxane, tetrahydrofuran, acetonitrile, pyridine, 
N.N-dimethylformamide, N.N-dimethylacetamide, dimethylsulfoxide, N-methylpyrrolidone, chloroform, 

55 methylene chloride, etc., and these may be used singly or as a suitable mixture. 

In the process (a) above, the compound (I) of the present invention can also be prepared by allowing a 
compound represented by the formula: 
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A-COW (IV) 



wherein A is of the same meaning as defined above; W stands for halogen atom to react with a compound 
(III). This reaction can be allowed to proceed usually in the presence or absence of water or any other 
organic solvent (e.g. acetonrtrile, dimethyfformamide, dimethylacetamide, dimethylsulfoxide, tetrahydrofuran, 
benzene, toluene, ethyl acetate, chloroform, methylene chloride), by keeping the temperature range from 
about -20 C to about +150 C. In this case, for the purpose of accelerating the reaction rate, a base such 
as potassium carbonate, sodium hydroxide, sodium hydrogencarbonate. pyridine, triethylamine. etc. can be 
allowed to coexist in the reaction system. 

In the process (b) above, the compound (I) of the present invention is prepared by allowing a compound 
represented by the formula: 

A-C-N N H 

& \CH,,/ W 

zo wherein A and m are of the same meaning as defined above to react with a compound represented by the 
formula: 

Y-X-R (VI) 



10 



15 



25 



30 



35 



wherein R and X are of the same meaning as defined above. Y stands for halogen (X methylene group or 
carbonyl group) or a group represented by the formula R'SQz-O- (wherein R" stands for a lower (Ci-O 
aikyU tnfluoromethyl. phenyl or p-tolyl) (X: methylene group). The reaction can be allowed to proceed In 
water or any other organic solvent (e.g. acetonftrile. dimethylformamide. dimethylacetamide, dimethylsulfox- 
ide. tetrahydrofuran. acetone, methyl ethyl ketone, benzene, toluene) singly or a suitable admixture, while 
keeping the temperature ranging from about -20* C to about + 150* C. In this case, a base such as 
Potess'um carbonate, sodium hydroxide, potassium hydroxide, pyridine, triethylamine. etc. can be allowed 
to co-exist in the reaction system. 

In the process (c) above, the compound (I) of the present Invention, wherein X is carbonyl group, is 
prepared by allowing a compound (V) and a compound represented by the formula: 

HOOC-R (VII) 



* ° f J he *""! meaninQ 88 defined above ««> dehydratlve condensation. This dehydrative 
40 p" de " Sa,,0n reacBon 030 be «>nducted in a manner similar to that of the compound (II) with the compound 

is <d> abOVe * ** """P 0 "" 6 «> <* *e present invention, wherein X is methylene group, 

me foS SUbjeCtn9 a ^P 0 "™ 1 00 to condensation under reductive conditions with a compound of 



45 



55 



HC-R 
O CVTED 

wherein R is of the same meaning as defined above. 

mot ** *H redu( ?j? COnditi ° ns ' mentfon 18 "»ade of." for example, catalytic reduction using as the catalyst a 
™£ r S "* f? ,ad L Um ' Raney n,ckel ' rt,odIum - <* a fixture of the metal and an optional 

boZvdri'I , ^ y.TT" ° f 8 meta, " C anhydride such 38 ,ithium a'uminium hydride, lithium 

Z d V"2 Um cyanoborohydnde. sodium borohydride. sodium cyanoborohydride. etc.: reduction by 
means of metallic sodium metallic magnesium, etc. and alcohols; reduction by means of a metal such as 
Z'„^' an . aC lf ,Ch 33 h * drochtoric acetic acid, etc.; electrolytJc reduction; reduction by 

r f ducta / se: etc - ?» above-mentioned reaction is usually carried out in the presence of water or an 
organic solvent (e.g. methanol, ethanol. ethyl ether, dioxane. methylene chloride chloroform, benzene. 
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toluene, acetic acid, N.NKiimethyrformamide, N,N-dimethylacetamide), and the reaction temperature varies 

with the reduction process then employed, but, in general, preferably ranges from about -20 C to + 100 C. 

This reaction can attain the purpose satisfactorily by carrying out under normal pressure, but it may be 

conducted, depending on conveniences, under elevated or reduced pressure, 
s The intended compound (0 of the present invention thus-obtained can be isolated from the reaction 

mixture by a conventional separating and purifying means (e.g. extraction, concentration, neutralization. 

filtration, recry stall ization, column chromatography, thin-layer chromatography). 

Salts of the compound (0 can be obtained, in some instances, by the reaction per se for preparing the 

compound (I), but upon necessity, they can be prepared by the addition of an acid or"&n alkyl halide, 
w . The starting compounds (III), (V) and (VI) can be synthesized by. for example, the following processes 

(f) to (h). 

0HC-N / * ^KH CV " > 0HC-S< a >N-X-R 

tf> (IX ) (XI) 



20 



30 



50 



^ cm) 



The reaction between the above compounds (IX) and (VI) can be conducted similar to that between the 
compounds (V) and (VI). The reaction of the compound (XI) to the compound (III) Is deformylation, and it is 
carried out in water or an organic solvent (e.g. methanol, ethanol, dioxane, tetrahydrofuran, acetonitrile, 
25 acetone, dimethylsutfoxide) or a mixture thereof at 0*C to + 100*C in the presence of an acid (e.g.. 
hydrogen chloride, hydrogen bromide, sulfuric acid) or a base (e.g. potassium hydroxide, sodium hydrox- 
ide). 

The compounds (III) wherein X is thiocarbonyl group can be obtained by reacting the compounds (III) 
wherein X is carbonyl group with the Lawesson reagent. 



N (CH,), X 11 N (CH,). x 

te) (xi) 0 (xi) 



-> (V) 



40 wherein R 2 stands for formyl group or benzyl group. 

The reaction between the above-mentioned compounds (XII) and (IV) can be conducted In a manner 
similar to that between the compounds (III) and (IV). The reaction between the compound (XIII) to the 
compound (V) is deformylation or debenzylation. and the deformylation can be conducted in a manner 
similar to that of the compound (XI) to the compound (III). The debenzylation can be conducted by catalytic 

45 reduction, and the catalytic reduction is conducted in water or an organic solvent (e.g. methanol, ethanol. 
ethyl acetate, dioxane. tetrahydrofuran) or a mixture thereof in the presence of a suitable catalyst such as 
palladium-carbon. This reaction is conducted under normal pressure to about 150 kg/cm 2 at temperatures 
ranging from 0*C to + 150*C, and, for accelerating the reaction rate, an acid (e.g. hydrogen chloride, 
hydrogen bromide, hydrogen fluoride, sulfuric acid) may be added to the reaction system. 



(i)SO-W a or phosphorus oxychloride 
ru) H0-X-R ; > (VI) 

cxm or CiOR*-S0«-a 

wherein W is of the same meaning as defined above. 
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The reaction of the above (i) is conducted in a suitable organic solvent (e.g. benzene, toluene, ether) at 
temperatures ranging from about 0*C to about + 120*C in the presence or absence of a base (e.g. 
pyridine, dimethylaniline, triethyiamine) (X=carbonyl group or methylene group). The reaction of the above 
(ii) is conducted in a suitable organic solvent (e.g. benzene, toluene, ether) at temperatures ranging from 
about -20 *C to about + 25 "C in the presence of a base (e.g. pyridine) (X= methylene group). Incidentally, 
the reaction can be conducted using a base as the solvent 

And. the compound (IV) can be obtained by subjecting the compound (II) as the starting compound to a 
reaction similar to that of the reaction (i) of the compound (XIV) to the compound (VI)._ 

The compound (II) can easily be synthesized by a method described on literature references [e.g. 
Jacques et al.. Bull. Soc. Chim. Fr. p 512 (1950); Hashem et al., J- Med. Chem.. 13, 229 (1976); Itoh et al.. 
Chem. Pharm. Bull.. 26, 504 (1978); Miyake et al., Chem. Pharm. Bull.. 3h 2329 (1983); Itoh et al.. Chem. 
Pharm. Bull.. 32, 130 (1984); Tamura et al., J. Agr. Chem. Soc. Japan 27, 318 (1953); Organic Syntheses, 
26, 28 (1946)] or methods analogous thereto. For example, when the compound (II) is a compound 
represented by the formula: 



wherein each symbol is of the same meaning as defined above, it can be easily synthesized in accordance 
with the following reaction schema. 




(IT) 



10 



5 



10 



15 



20 



25 



30 



35 




The compound (I) and salts thereof exhibit excellent PAF antagonism and are useful as prophylactic 

40 and therapeutic agents of circulatory disturbances due to PAF, for example, thrombosis, apoplexy (e.g. 
cerebral hemorrahge, cerebral thrombosis), myocardial Infarction, angina pectoris, venous thrombosis, 
nephritis (e.g. glomerulonephritis), diabetic nephritides, shock (e.g. endotoxin chock observed after grave 
infectious diseases or postoperative shock, intravascular hemagglutination syndrome, anaphylactic shock, 
hemorrhagic shock); gastroenteric diseases caused by PAF (e.g. gastric ulcer); diseases associated with 

45 allergy and inflammation (e.g. bronchial asthma, psoriasis); pneumonia; rejection symptoms associated with 
increase in the amount of PAF produced in the case of internal organ transplantation; insufficiently of 
internal organ (e.g. cor, liver, ren) in the case of internal organ operation. The compound (I) and salts 
thereof are low In toxicity, and can therefore be administered orally or non-orally as they are in a form of 
powder or as a pharmaceutical composition in a suitable dosage form, to mammals (e.g. man, rabbit dog, 

so cat rat mouse). The dosage varies depending upon the subject to be administered, disease to be treated, 
conditions thereof and route of administration, and when the compound (I) or a salt thereof is used for 
prophylaxis or therapy of shock in a human adult, it is convenient to administer through intravenous 
injection usually in a single dose in the range of from about 0.01 to about 20 mg/kg body weight preferably 
in the range of from about 0.1 to about 10 mg/kg body weight more preferably in the range of from about 

55 0.1 to about 2 mg/kg body weight about once to five times a day, preferably about once to three times a 
day. And, the compound (I) and salts thereof can be administered through drip injection in a single dose in 
the range of from about 0.01 to about 1.0 mg/kg body weight/min for one hour, about once to five times a 
day, preferably once to three times a day. The dosages for other non-oral routes as well as the oral dosage 
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may be selected referring to the above-mentioned dose levels. When shock symptoms are very serious, 
dosage may be increased depending on the symptoms. 

When the compound (I) or a salt thereof is used orally for the prophylaxis or therapy of. for example, 
thrombosis, bronchial asthma, nephritis, etc. in a human adult it is convenient to administer usually in a 
single dose in the range of from about 0.05 to about 20 mg/kg body weight, preferably in the range of from 
about 0.2 to about 5 mg/kg body weight, about once to five times a day. preferably from once to three 
times. The dosages for other non-oral routes may be selected referring to the above-mentioned dose levels. 

The pharmaceutical composition to be used for the above administration comprises an effective amount 
of the compound (I) or a salt thereof and a pharmaceutical ly acceptable earner or excipient, and the said 
composition is provided in a dosage form suitable for oral or non-oral administration. 

The composition for oral administration includes, for example, solid or liquid dosage forms, and as their 
specific examples, they may be mentioned tablets (inclusive of sugar-coated tablets and film-coating 
tablets), pills, granules, powders, capsules (inclusive of soft capsules), ointments, fermentations, paints, 
syrups, emulsions, suspensions, etc. Such compositions can be manufactured by per se known procedures 
and comprise earners and excipients commonly used in the pharmaceutical industry. Examples of the 
carriers and excipients for the preparation of tablets include lactose, starch, sugar and magnesium stearate. 
etc. 

The compositions for non-oral administration include, for example, injections and suppositories, and as 
examples of the injection, there may be mentioned dosage forms, such as injectable solutions for 
intravenous injection, for subcutaneous injection, for intracutaneous injection, for intramuscular injection and 
for drip injection. Such injectable solutions are prepared by per se known procedures, for example, by 
dissolving, suspending or emulsifying the compound (I) or a salt thereof in a sterile aqueous or oily solution 
usually used for injectable solutions. The aqueous solution for injection includes, for example, physiological 
saline solution, isotonic solution containing glucose and other adjuvants, and may be employed in 
combination with a suitable solubilizer, such as alcohols (e.g. ethanol), polyalcohols (e.g. propylene glycol, 
polyethylene glycol), and nonionic surface active agents [e.g. polysorbate 80, HCO-50 (polyoxyethylene (50 
mol) adduct of hydrogenated castor oil)], etc. The oify solution includes, for example, sesame oil and 
soybean oil. and may be used in combination with such a solubilizer as benzyl benzoate and benzyl 
alcohol. The injectable solution prepared is usually filled into suitable ampoules to be supplied as an 
injection. The suppositories for rectal administration are prepared by a per se known procedure, for 
example, by incorporating the compound (I) or a salt thereof into a conventional base material for 
suppository use, followed by moulding. 

The above-mentioned compositions may contain any other active components, so long as they do not 
cause undesirable interactions by the incorporation with the compound (I) or a salt thereof. For example, to 
mammals suffering from infectious diseases, an antibiotic may be administered together with the compound 
(I) or a salt thereof for preventing endotoxin-shock. 

The compounds (I) of the present invention and their salts are excellent In absorption from intestinal 
canal and show excellent PAF antagonism even by oral administration. Therefore, the compounds (I) and 
their salts can be administered not only nonorally such as by injection, but also orally. 

EXAMPLES 

The following working examples are given to illustrate the present invention more concretely, but not to 
be limited thereto. 

Example 1 

A mixture of 7-methoxy-1^-dihydro-3-naphthoic acid [Jacques et al. a Bull. Soc. Chim. Fr.. 512 (1950)] (2 
g). benzene (50 ml) and thionyl chloride (2 ml) is heated under reflux for one hour. After distilling off the 
solvent under reduced pressure, benzene (50 mi) is added and the benzene is distilled off again under 
reduced pressure. The 7-rnethoxy-1^-dihydn>3-naphthoyl chloride thus obtained is dissolved in dioxane 
(10 ml). The solution Is added dropwise to a mixture of 1-(3.4,5-trimethoxybenzyl)piperazine dihydroch- 
londe (2.6 g). dioxane (50 ml) and triethylamine (5 ml) at room temperature with stirring. Then the mixture 
was stirred at room temperature for 30 minutes. Water (300 ml) is added to the mixture, which is extracted 
with ethyl acetate. The extract solution is washed with a dilute aqueous solution of sodium hydroxide and 
water, then the solvent is distilled off under reduced pressure. The resulting oily substance is purified by 
silica gel column chromatography (hexane:acetone = 1:1). The product thus obtained is dissolved in ethanol 
and the solution is treated with an ethanolic hydrogen chloride (5 ml) to give 1-(7-methoxy-1^hydro-3- 
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naphthoylH-(3 f 4,5-jtrimettioxybenzyl)pipera2ine hydrochloride (2.9 g) as colorless crystals, m.p. 210-215 C 
(decomp.). 

Elemental Analysis for C2sHa2N 2 Os»HCl: 
Calcd. : C 63.86; H 6.80; N 5.73 
5 Found : C 63.66; H 6.88; N 5.62 

Example 2 

Diethyl phosphorocyanidate (1.2 ml) is added dropwise to a mixture of 7.8-dinTethoxy-1 ,2-dihydro-4- 
io naphthoic acid (0.5 g). 1-(3,4.5-trimethoxybenzyl)piperazine dihydrochloride (0.87 g), triethylamine (0.86 g) 
and N,N-dimethylformamide (20 ml) with stining. After stirring for one hour at room temperature, water 
(100 ml) is added to the reaction mixture and the mixture is extracted with ethyl acetate (100 ml). The 
organic layer is washed with water, dried and concentrated under reduced pressure. The resulting oily 
substance is purified by silica gel column chromatography (hexaneracetone = 1 :1 ). The product thus 
75 obtained Is dissolved In ethyl ether and the solution is treated with 5N ethanolic hydrogen chloride (2 ml) to 
give l^,8Kiimethoxy-1.2-dihydro^naphth^ hydrochloride (0.75 g) 

as colorless powder. 

Elemental Analysis for C^Hai^Oc^HCl^KbO: 

Calcd. : C 60.38; H 6.94; N 5.22 
20 Found : C 60.25; H 6.79; N 5.10 

Example 3 

A mixture of 7-methoxy-1 f 2-dihydro-3-naphthoic acid (0,22 g), 5% palladium-carbon (0.1 g) and 
25 methanol (20 ml) is subjected to catalytic reduction at room temperature under atmospheric pressure of 
H2. After hydrogen absorption have ceased, the catalyst is filtered off. and the filtrate is evaporated to 
dryness under reduced pressure to give 6-methoxy-1 ^3,4-tetrahydro-2-naphthoic acid as colorless powder. 
To this product are added 1-(3 t 4 t 5-trimethoxybenzyI)piperazine dihydrochloride (0.4 g). triethyiamtne (0.5 g) 
and N.N-dimethylformamide (10 ml), and the mixture is stirred. To this solution is added dropwise at room 
30 temperature diethyl phosphorocyanidate (1 ml). The mixture is stirred for one hour. After addition of water 
(100 ml), the reaction mixture is extracted with ethyl acetate. The organic layer is washed with water, dried 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(hexane:acetone«=1:1). The resulting oily product is dissolved in ethanol and the solution is treated with 5N 
ethanolic hydrogen chloride (1 ml). Trie mixture is diluted with ethyl ether, and then resulting precipitates 
35 are collected by filtration to give 1-(6-methoxy-1^.3,4-tetrahydrcH2-naphthoyl)^(3.4 l 5-trimethoxybenzyO 
piperazine hydrochloride (0.35 g) as colorless prisms, m.p. 220-225* C (decomp.). 
Elemental Analysts for Cm H 3 *N 2 Os*HC I: 
Calcd. : C 63.60; H 7.18; N 5.71 
Found : C 63.56; H 7.20; N 5.72 

40 

Example 4 

6,7^imethoxy-1-oxo-1^,3.4-tetrahydro-2-naphthoic acid methyl ester [Hashem et al., J. Med. Chem.. 
19, 229 (1976)] (14 g) Is dissolved in a mixture of methylene chloride (200 ml) and methanol (200 ml). 

45 Sodium borohydride (1 g) is added to the solution with stirring at room temperature, and the mixture is then 
stirred for one hour. The resulting mixture is supplemented with sodium borohydride (1 g) and the mixture 
is stirred for 30 minutes. To the resultant is then further added sodium borohydride (0.5 g) and the mixture 
is stirred for 30 minutes. After addition of water (500 ml) to the mixture, the methylene chloride layer is 
separated. The aqueous layer is extracted with methylene chloride (200 ml). The extracts are combined 

so and concentrated under reduced pressure to give methyl ester of 6,7-dimethoxy-1-hydroxy-1 ,2,3,4- 
tetrahydro-2-naphthoic acid. This product is dissolved in methanol (10 ml), and an aqueous solution (100 
ml) of sodium hydroxide (14 g) Is added dropwise to the solution at room temperature with stirring. After 
finishing the dropwise addition, the mixture is allowed to stand at room temperature for 30 minutes. Water 
(200 ml) is added to the mixture, and the mixture is extracted with a mixture of ethyl ether (100 ml) and 

55 petroleum ether (100 ml). The aqueous layer is made acid with concentrated hydrochloric acid and 
extracted with methylene chloride (300 ml). The extract is washed with water, dried and concentrated 
under reduced pressure. To the residue are added dioxane (100 ml) and concentrated hydrochloric acid 
(10 ml), and the mixture is heated at 80 "C for 5 minutes. The reaction mixture is concentrated under 
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reduced pressure to half of its original volume. To the concentrate is added an aqueous solution (200 ml) 
of sodium hydroxide (10 g). The mixture is extracted with a mixture of ether (50 ml) and petroleum ether 
(50 ml). The aqueous layer is made acid with concentrated hydrochloric acid, and then precipitating 
colorless prisms are collected by filtration to give 1 ^lhydro-6,7-dimethoxy-3-naphthoic acid (6.2 g), m.p. 

Elemental Analysis for Ci 3 Hi40*: 
Calcd. : C 66.66; H 6.02 
Found : C 66.38; H 6.14 

[Incidentally, this product can be synthesized also by the method disposed in oTg. Syntheses. 26. 28 
(1946).] ' — ' 

Example 5 

A mixture of 67^imethoxy-1.2-dihydro-3-naphthoic acid (15 g). toluene (10 ml) and thionyl chloride 
(20 ml) is refluxed for one hour. The reaction mixture is concentrated under reduced pressure To the 
residue is added toluene (50 ml) and the mixture is again concentrated under reduced pressure Thus- 
obtained 6.7-d.metho>cy-1.2-dihydro-3-naphthoyl chloride is dissolved in N.N-dimethylformamide (20 ml) 

oTw w Til? ,f d ? P ^ 8 to 8 mixtUre ° f HSAS-trimethoxybenzyDpiperazine dihydrochloride (22.9 
g)J N.N-d.methylformamde (80 ml) and triethylamine (25 ml), over a period of 5 minutes under ice-cooling 
with stimng. Then, the mixture is stirred at room temperature for 2 hours. After addition of an excess 
2 J2 Z atef ', * he "I ixtUre iS extracted wm eth y' acetate. The extract is washed with water, dried and 
concentrated under reduced pressure. A solution of the residue dissolved in ethyl acetate (100 ml) and 

2SL^ fli! I 8 T "'iLf ethan0 " C hydr0980 Chl0rid9 (2 ° mt) - The resu,tin 9 P^pitates are 
collected by filtration and washed wit ethanol. Thus^btained precipitates (22.3 g) are recrystalllzed from 

(17 - 5 g l « coloriess «ystals. Mother liquor portions are combined and concerrtraWunder 

r^ln^' 8 "^ 1 t ^ C °" Centrate fS neUtra,ized extracted with *hyl acetate. The extract solution 
L«Z^T ? 7*^^ Pressure. The residue is purified by silica gel column chromatography 
(acetone:ethy acetete:hexane = 22:l). followed by leading to hydrochloride to further yield the produVff.S 
g). The overall yield is 21 .8 g. Melting point 21 5-220 C (decomp.). 
Bemental Analysis for C 2 7H 3 tN 2 Os«HCl: 
Calcd. : C 62.48; H 6.80; N 5.40 
Found : C 62.40; H 6.85; N 5.31 

35 Example 6 

«™ e1 H l P^P^yan'date 0 ml) Is added dropwise. under tee-cooling, to a mixture of l^dlhydro- 
^7^methoxy^aphthoic acid (0.8 g). l-O^.S-trimethoxybenzyOpiperaSine dlhydrocr^rk^ fV gT 
40 ^ZVtlllT "™™** f <™™«° (30 ml,. The whole mixture te stirred for oneTourunder 
Zlt ^I^!l ,9, : P8^a,U,9 for ° ne hour WatBr < 100 mt > is added to the reaction 
ti^Tc^Ln^ L a T^ h 6thyl aCet3te (10 ° ml >' °^anic layer Is washed with water. 
raThv^LZ^lt i , To? ^ r 958 "' 6 - 11,8 reSidue is puritted ^ •»•« 9el column chromatog- 
i ( r« ?S 1 "5 7119 ° ily Product ^ obtained ,s with hydrogen chloride in ettyl 

<s nS wh£f^ hydrochlol 
45 nae. which Is identical with the product obtained in Example 5. The yield Is 0.85 g. 

Example 7 

USing 1-(3.4.5-trimethoxyben2yl)piperazine (0.5 g). 2-naphthoic acid (0 48 a) triethvlamine 10 2 a\ N N- 

S^torS rJT?;^, 9 Pr0dUCt lS pUrified * * Kca ^ co,umn Chromatography 
hVdrc^S hydrochloride to give H2-naphthoyl)^^ 

nyarocnionde (0.5 g) as colorless crystals, m.p. 198-205 C (decomp ) 
Bemental Analysis for CasHaaNaO^HCt: 
55 Calcd. : C 65.71; H 6.40; N 6.13 
Found : C 65.27; H 6.40; N 6.09 

Example 8 
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Using l-(3,4,5-trimethoxybenzyl)piperazine (0.5 g), 1 -naphthoic add (0.48 g). triethylamine (0.2 g), N.N- 
dimethylformamide (20 ml) and diethyl phosphorocyanidate (0.6 ml), an amidation similar to that 
described in Example 6 is carried out The product is purified by silica gel column chromatography 
(hexane:acetone = 2:1) and ted to hydrochloride to give l-(1-naphthoy!>-4-{3.4,5-trimethoxybenzyl)pipera2ine 
hydrochloride (0.6 g) as colorless crystals, m.p. 170-173* C. 
Elemental Analysis for C2sH28N2 04«HCl*1/2H 2 0: 

Calcd. : C 64.43; H 6.49; N 6.01 

Found : C 63.93; H 6.37; N 5.97 



Using 6-methoxy-2-naphthoic acid (0.3 g). 1-(3,4,5-trimethoxybenzyl)piperazine (0.5 g), triethylamine 
(0.2 g), N.N-dimethylformamide (20 ml) and diethyl phosphorocyanidate (0.6 ml), an amidation similar to 
that described In Example 6 is carried out The product is purified by silica gel column chromatography 
(hexane:acetone = 4:3) and led in ethyl ether to the hydrochloride to give white powder, followed by 
recrystailization from a mixture of ethyl acetate and ethyl ether to afford 1-(6-methoxy-2-naphthoyl)-4-(3.4,5- 
trimethoxybenzyOpiperazine hydrochloride (0.35 g) as colorless crystals. m.p. 169-173* C. 
Elemental Analysts for (^>6H 3 oN 2 Os*HCl*H 2 0: 

Calcd. : C 61.83; H 6.59; N 5.55 

Found : C 62.10; H 6.52; N 5.49 



Using 6.7.8-trimethoxy-1,2-dihydro-3-naphthoic acid (0.53 g). 1-(3,4,5-trimethoxybenzyl)piperazine (0.53 
g). triethylamine (0.2 g), N.N-dimethylformamide (20 ml) and diethyl phosphorocyanidate (0.6 ml), an 
amidation similar to that described in Example 6 is carried out The product is purified by silica gel column 
chromatography (hexane:acetone c 1:1) and then led to hydrochloride in ethyl ether. The colorless powder 
thus obtained is recrystallized from a mixture of ethyl acetate and ethyl ether to afford 1 -(6.7,8-trimethoxy- 
1^-cHhydro-3-naphthoylh4-(3,4.5-trimethoxybenzyl)piperazine hydrochloride (0.8 g) as colorless crystals, 
m.p. 203-206* C (decomp.). 

Elemental Analysis for C28H36N207»HC1#1/2H 2 0: 
Calcd. : C 60.26; H 6.86; N 5.02 
Found : C 60.27; H 6.81; N 4.90 



A mixture of 6,7.8-trimethoxy-1^-dihydro-3-naphthoic acid (1 g) and powdery sulfur (0-25 £) is heated at 
220* C for 15 minutes. After cooling, the reaction mixture is dissolved in ethanol. Insolubles are filtered off, 
and the filtrate is concentrated under reduced pressure. The residue is recrystallized from ethyl ether to 
give 5,6,7-trimethoxy-2-naphthoic acid as colorless prisms (0.65 g). m.p. 180-182* C. 
Elemental Analysis for C^HitOs: 

Calcd. :C 64.12; H 5.38 

Found : C 63.69; H 5.40 



Using 5.6.7-trimethoxy-2-naphthoic acid (0.55 g), 1-(3.4.5-trimethoxybenzyl)piperazlne (0.6 g). 
triethylamine (0.2 g). N.N-dimethy If orm amide (20 ml) and diethyl phosphorocyanidate (0.6 ml), an 
amidation similar to that described in Example 6 is carried out. The product is purified by silica gel column 
chromatography (hexane:acetone = 1:1) and led to hydrochloride, followed by crystallization from a mixture 
of ethyl acetate and ethyl ether to thereby afford 1-(3.4.5-trimethoxybenzyl)-4-(5,6.7-trimethoxy-2- 
naphthoyl)piperazine hydrochloride (0.8 g) as colorless crystals. m.p. 194-198* C. 
Elemental Analysis for C28H3*N 2 07*HCl«1/2H20: 

Calcd. : C 60.48; H 6.53; N 5.04 

Found : C 60.57; H 6.45; N 5.03 



Example 9 
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Using 6.7.8-trimemoxy-1,2-cfihydro-3-naphthoic acid (0.67 g). 1-(2.3.4-trimemoxybenzyl)piperazine 
^hydrochloride (0.77 g), triethylamine (1 g). N.N-dlmethylformamide (20 mt) and diethyl 
phosphorocyanidate (0.7 ml), an amidation similar to that described in Example 6 is carried out The 
product is purified by silica gel column chromatography (hexane:acetone=2:1) and led to hydrochloride in a 
mixture of ethyl acetate and ethyl ether to thereby obtain 1 -(2.3,4-trimethoxyben2ylH-(6,7.8-trimethoxy-1 ,2- 
dihydro-3-naphthoyl)piperazine hydrochloride (1 g) as colorless needles, m.p. 180-185* C. 
Elemental Analysis for CzsHaef^C^HCt •H 2 0: 
Calcd. : C 59.31; H 6.93; N 4.94 
Found : C 59.21; H 6.67; N 4.79 

Example 14 

Powdery sodium methoxide is prepared by subjecting a 28% methanol solution of sodium methoxide to 
concentration to dryness under reduced pressure. To this product is added a mixture of 6-butoxy-3 4- 
' HfSV ( ^f iaPhthalen0ne tMiyaxe et al.. Chem. Pharm. Bull.. 31, 2329 (1983)] (19 g). dimethyl oxalate 
(2p.5 g) and benzene (100 mt) and the mixture is stirred at rooTn temperature for one hour and then 
allowed to stand overnight To the reaction mixture are added ethyl acetate (200 ml) and water (200 mt) 
The reaction mixture is acidified with concentrated hydrochloric acid. The ethyl acetate layer is separated 
washed with water, dried and concentrated under reduced pressure. The residue is crystallized from a 
mixture of ethyl ether and petroleum ether to afford methyl 2-(6-butoxy-1-oxo-1 .2.3.4-tetrahydro-2-naphthyl). 
2-oxoacetate (15.5 g) as pale yellow needles, m.p. 70-71 * C. 
Elemental Analysis for Ci7H 20 Os: 
Calcd. : C 67.09; H 6.62 
Found : C 66.98; H 6.59 

A mixture of this product (15 g) and glass powder (4 g) is stirred at 190* C for 30 minutes. After coolino 
ethyl acetate (200 mt) is added to the reaction mixture. The insolubles are filtered off. and the filtrate is 
concentrated under reduced pressure. The oily product thus-obtained is dissolved In methanol (100 mt) 
and 05 g each portion of sodium borohydride is added to the solution four times at intervals of 30 minutes 

m^S^ZTJnn .f "S ** for 30 minutes - To the mixture are added water (500 

Tl^T » ( f°. mt) and hexane < 100 mt >- ™* the mixture is shaken thoroughly. The organic layer 
l^^T fi !f k dri6d 3nd v*"**™* reduced pressure. The oily product Sus- 

obteined ,s punfied by silica gel column chromatography (hexane;ethyl acetate=2:1). The produces 
^hzed from a mixture of ethyl ether and petroleum ether to afford 6-butoxy-1 -hydroxy- 1J3* 
tetrahydro-2-naphtho.c acid methyl ester (3.3 g) as colorless needles (3.3 g). m.p. 81-83*C 
Semerrtal Analysis for CisHaaO*: 
Calcd. : C 69.04; H 7.97 
Found : C 69.05; H 7.95 

g) a^me^ix^ hilf^ * \ mb *Z ° f methano1 < 50 ml >• (30 rnt) and sodium hydroxide (3 
ll alt l!2 , e w hOUr Undef ^ 11,8 reaction mbrture ls concentrated under reduced 
anT^Lf? S mad9 ac,d witn concentrated hydrochloric acid, then precipitating crystals 

mTdrSS^,^« T' Pr0dUCt iS diSS0lved in a m,xture of dtoxa ™ Po 4. concartrated 
conS^T V w ^ W3ter (8 ml) - 708 so,ution is heatad « 80 'C for 5 minutes, followe^by 
™^ Z <^ r f !^ C !i PreSSUre - T ° to* res,due is added watef . W *e precipitating crysteTare 
•• "ST 1 b V ec *^ ,,i2ati ° n ««" a °f acetone and water ,0 alfo^Tutoxy! 

1.2-dihydro-3-naphthoic acid as colorless needles (2.6 g). m.p. 148-150* C 
Elemental Analysis for CisH, 8 O3: 
Calcd. : C 73.15; H 7.37 
Found : C 73.1 1 ; H 7.36 

so Example 15 

lorid^ add (0 ' 7 9) ' H3A5^methoxybenzyl)pipera2lne dihydroch- 

nTifJ^ < 20 m <> and Methyl phos^^anidL^ 

rn Tl^ T ^ Phy ( hexane ^tone = 2:1 =1:1), and led to hydrochloride in a mi*ure of ethyl acetate 

hydrochlonde (0.9 g) as colorless prisms, m.p. 193-196 ' C (decomp ) ^ ^° plpera2me 

Elemental Analysis for C29H38 N 2 Os*HCl: 
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Calcd. : C 65.59; H 7.40; N 5.27 
Found :C 65.61 ;H 7.45; N 5.17 



Example 16 

s 

A mixture of 7-butoxy-1.2-dihydro-3-naphthoic acid (0.9 g) and powdery sulfur (0-25 g) is heated at 200- 
210"C for 35 minutes. After cooling, the mixture is dissolved in ethyl ether (200 ml). The solution is 
extracted with a 0.5N aqueous solution of sodium hydroxide. The aqueous layer is made acid with 
concentrated hydrochloric add. and the precipitating crystals are collected by filtration. The crystals are 

io dissolved In acetone, and Insolubles are filtered off. The filtrate is concentrated under reduced pressure to 
allow crystals to precipitate. To the precipitates is added water (100 ml), and the precipitates are collected 
by filtration to afford 6-butoxy-2-naphthoic acid (0.6 g) as pale brown powdery crystals, m.p. 175-180* C. 
Elemental Analysis for CisHi60 3 : 
Calcd. : C 73.75; H 6.60 

75 Found : C 73.30; H 6.82 

Example 17 

Using 6-butoxy-2-naphthoic add (0.5 g). 1-(3.4,5-trimethoxybenzy0piperazine dihydrochloride (0.7 g). 
20 triethylamine (0.85 g), N,N-dimethylformamide (20 ml) and diethyl phosphorocyanidate (0.5 ml), an 
amidation similar to that described in Example 6 is carried out The reaction mixture is purified by silica gel 
column chromatography (hexane:acetone = 3.2). The product is led to hydrochloride in a mixture of ethyl 
acetate and ethyl ether to afford 1-(6-butoxy-2-naphthoyl)-4-(3.4,5-trimethoxybenzy0piperazine hydrochlo- 
ride (0.7 g) as colorless prisms. m.p. 185-190* C (decomp.). 
25 Elemental Analysis for C23H 3 6N205«HCl»1/2H 2 0: 
Calcd. : C 64.73; H 7.12; N 5.21 
Found : C 64.72; H 7.08; N 5.03 

Example 18 

30 

A mixture of 5.6-dimethoxy-l -indanone (5 g). powdery sodium methoxide (obtained by subjecting a 
28% methanol solution of sodium methoxide (21 g) to concentration to dryness under reduced pressure) 
and diethyl carbonate (60 mt) is heated under reflux for 5 hours in a stream of nitrogen. The reaction 
mixture is cooled. Water and dilute hydrochloric acid are added to the mixture. The addic mixture Is 

35 extracted with ethyl acetate. The extract solution is washed with water, dried and concentrated under 
reduced pressure. The crystals are collected by filtration to give methyl ester of 5.6-dimethoxy-1-oxo-2- 
indane carboxylic add (5.7 g), rrup. 162-163* C (colorless needles: recrystallized from ethanol). 
Elemental Analysis for C13H11O5: 
Calcd. : C 62.39; H 5.64 

40 Found : C 62.32; H 5.63 

This product (5 g) is dissolved in a mixture of methylene chloride (50 ml) and methanol (50 ml). To 
the solution is added sodium borohydrlde (0.9 g) In limited amounts. To the reaction mixture is added water, 
and the methylene chloride layer is separated. The aqueous layer is extracted with methylene chloride. The 
organic layers are combined, washed with water, dried and concentrated under reduced pressure to leave 

45 methyl ester of 5.6-dimethoxy-1-hydroxy-2-lndane carboxylic add. which is dissolved in methanol (4 mt). 
To the solution is added dropwise an aqueous solution (25 mt) of sodium hydroxide (5 g). The mixture is 
stirred for 30 minutes at room temperature and added water (100 mt), followed by extraction with ethyl 
ether. The aqueous layer is made add with hydrochloric acid, and extracted with ethyl acetate. The extract 
solution is concentrated under reduced pressure. To the residue are added dioxane (40 ml) and 

50 concentrated hydrochloric add (5 ml), and the mixture is heated at 80-90* C for 15 minutes. The reaction 
mixture is concentrated under reduced pressure. To the residue is added an aqueous solution (50 ml) of 
sodium hydroxide (5 g). The mixture Is extracted with ethyl ether. The aqueous layer is made add with 
hydrochloric add, and predpitating crystals are collected by filtration to give 5.6-dimethoxy-1 H-indene-2- 
carboxyllc add (1.5 g), m.p. 251-252* C (yellow needles: recrystallized from ethyl acetate). 

55 Elemental Analysis for Ci 2 H 12 0*: 
Calcd. : C 65.45; H 5.49 
Found : C 65.19; H 5.52 
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Example 19 

Diethyl phosphorocyanidate (0.9 g) is added dropwise to an ice-cooling mixture consisting of 5 6- 
d.methoxy-1H-indene-2-cart)oxylic acid (0.8 g), W3,4.5-tiimethoxybenzyl)piperazine dihydrochloride (1 3 g) 
tnethylamine (2 ml) and N.N-dimethylformamide (12 mt) with stirring. The whole mixture is stirred at room 
temperature for two hours and water is added. The mixture is extracted with ethyl acetate. The extract 
solution is washed with water, dried and then concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (ethyl acetate:hexane:aeetone= 12:8:5) to give an oily product This 
product is led to hydrochloride in ethanol to afford l-(5.6<Iimemoxy-1H-indenVylcarocnyl)-4-(3 4 5- 
tomethoxybenzyl)piperazine hydrochloride (1 .45 g) as colorless scales, m.p. 245-250 * C (decomp.) 
Elemental Analysis for CaeHaaNaOs »HC 1 •1/2H 2 0: 
Calcd. : C 60.75; H 6.67; N 5.45 
Found : C 60.80; H 6.66; N 5.44 

ts Example 20 

of6 'J^ ime ^° x y- 1 - 2 -<i ih ydro-3-naphthoic acid (1.7 g) and powdery sulfur (0.47 g) is heated at 
215 C for 30 minutes to afford 6.7-dimethoxy-2-naphthoic acid (1.6 g). which is recrysillized froTeZi 
to give colorless prisms. m.p. 245-247 C. emanoi 
20 Elemental Analysis for Ct 3 Hi 2 0«: 
Calcd. : C 67.23; H 5.21 
Found : C 67.34; H 5.39 

Example 21 

25 

, ^^^'^^^-"aphthoic acid (0.7 g). 1-(3.4.5-trimethoxybenzyl)piperazine dihydrochloride rt 1 

^1° * at ^ff" bed '" n ^P' 6 6 fe °«t- The product is purified by silica gel coun^n 

Z^^V^!^^ ' ed t0 h V*och«oride in ethyl acetateto give V-(6.7-dimeth~xy 2- 
240^ (d^coSpi nZy )P,pSra2 hydrOCh,oride < 1 - 25 9> as earless crystals. m.p. 235- 

Bemental Analysis for Ca 7 H 3 2Na0s»HCl «1/2H 2 0: 
Calcd. : C 61.65; H 6.51; N 533 
Found : C 61 .55; H 6.46; N 527 

Example 22 

miil m |if^ rt 5 7 " tf ' n « e,h ? y " 2 " naphth0iC aad (05 9) ' ac8tic *=* (5 "it) and hydrebromic add (47%) (10 
«, ^an?a U 5N 9 l r ^ e °h r ^k, T 5 ^ ^ * * under rediSd 

is^stndfno Zr^, 5 * Ch ^ SOlUti0n (5 ° mt) is added to residue - ^ whole mixture 

Z,!t^rr * r ~ m / tem P eratu ~- The resultant is concentrated to dryness under reduced 
E iT 1 * °° mt) ' P ° tassium carbonate <5 g). potassium ioLe (0.5 g) and S 

wa£ t ^dt^S 10 r9SidUe ' 3nd the mfartura * at 100- C for 3 hours. A^ccon^ 

« 1^,221 tha T^ 6 ' The mixtura is extracted with a solution of ethyl acetate^exane (1:1) The 
o^.^ °," W8Shed witn water - dri«l and concentrated under reduced pressure T^T res due is 
punfied by silica ge. column chromatography (hexane:ethyl acetate=20:1) to give nTttyTitS 0/I7 
dibutoxy-2-naphthoate (0.35 g) as pale yellow powder. * ' 

refluxed^S onfntt ^ 9,< methan °' (5 ° mt >' water < 5 mi > sodium hydroxide (1 g) is 

so ^^ ^J^L^ J^lT Wat8r 000 mt) is added to taction mixture and the mixture is 
P^° ,8um etner < 50 ™t>- The aqueous layer is made acid with hydrochloric acid and the 

ISS^^C*^ ^ fi,trati ° n t0 ^ ^^-naphthoic acid (O^as^e.,™ 
Elemental Analysis for Ci9H 2 «0*: 

Calcd. :C 72.13; H 7.65 

Found :C 72.21 ;H 7.71 

Example 23 
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Using 6.7-dibutoxy-2-naphthoic acid (0.25 g), l-(3,4,5-trimethoxybenzyl)piperazine dihydrochloride (0.31 
g), triethylamine (0.35 g), N.Nsjimethylformamide (10 ml) and diethyl phosphorocyanidate (0.5 ml), an 
amidation similar to that described in Example 6 is carried out. The reaction mixture is purified by gel 
column chromatography (hexane:acetone=M:1) and led to hydrochloride in ethyl acetate to give l-(6.7- 
5 dibutoxy-2Hiaph1hoylH^,4,5-trimethoxyberizy0pipera2ine hydrochloride (0.4 g) as colorless prisms, m.p. 
182-185* C. 

Elemental Analysis for C33H44N20s«HCl: 
Calcd. : C 65.93; H 7.54: N 4.66 
Found : C 65.57; H 7.55; N 4.62 

10 

Example 24 

A mixture of 3-methoxy-2-naphthoic acid (1 g), thionyt chloride (3 ml) and benzene (20 ml) is heated 
for one hour under reflux. The reaction mixture is concentrated under reduced pressure. To the residue is 
75 added toluene (10 ml), and the mixture is again concentrated under reduced pressure. Thus-obtained 3- 
methoxy-2-naphthoyl chloride is dissolved in toluene (20 ml). The solution is added dropwise to a mixture 
of 1-(3,4 f 5-trimethoxybenzyl)piperazine dihydrochloride (1.8 g), triethylamine (2.5 g) and N.N-dimethyl 
acetamide (20 ml) at room temperature with stirring. Then, the mixture is stirred for one hour. Water (100 
ml), ethyl acetate (100 ml) and hexane (50 ml) are added to the mixture, and the mixture is shaken 
20 thoroughly. The organic layer is separated, washed with water, dried and concentrated under reduced 
pressure. Thus-obtained oily product is purified by silica gel column chromatography (hexaneracetone « 2:3- 
1:2) and led to hydrochloride in ethyl acetate and diluted with ethyl ether to allow powders to precipitate. 
The supernatant is removed by decantation, and the precipitates are dried under reduced pressure to yield 
1-(3-methoxy-2-naphthoyl)-4-(3,4,5-trimethoxybenzyI)piperazine hydrochloride (1.9 g) as colorless powder. 
25 Elemental Analysis for C26H3oN 2 05#HCl«3/2H20: 

Calcd. : C 60.75; H 6.67; N 5.45 

Found : C 60.92; H 6.17; N 5.44 
Mass Spectrum (m/z): 450 (M*) 

30 Example 25 

Using 1 -methoxy-2-naphthoic add (1 g) and thionyt chloride (3 ml), a reaction similar to that described 
in Example 24 is carried out to give 1-methoxy-2-naphthoyl chloride, which is allowed to react with 1 -(3.4,5- 
trimethoxybenzyOpiperazine dihydrochloride (1.8 g). The product is purified by silica gel column chromatog- 
35 raphy (hexane:acetone = 3:2-1 :2) and then led to hydrochloride in a mixture of ethyl acetate and ethyl ether. 
Thus-obtained powder is recrystalfized from ethyl acetate to afford 1-(1-methoxy-2-naphthoyl)-4-(3.4,5- 
trimethoxybenzyl) piperazine hydrochloride (1.7 g) as colorless crystals, m.p. 194-197* C (decomp.). 
Elemental Analysis for C^Hso^Os'HCl^HzO: 
Calcd. : C 61.84; H 6.59; N 5.55 
40 Found : C 61 .91 ; H 6.35; N 5.30 

Example 26 

Anthraquinone-2-carboxylic add (1 g) is allowed to react In a manner similar to that described in 
45 Example 24, with thionyt chloride (3 ml). Then the acid chloride thus obtained is allowed to react with 1- 
(3, 4,5-trimetrioxybenzyf) piperazine dihydrochloride (1.5 g). The product is crystallized from ethyl acetate- 
ethyl ether to yield H2-anthraquinonyic^itKDnyf}^ (0.7 g) as pate yellow 
crystals, m.p. 1 58-1 60 "C. 
Elemental Analysis for C29H 28 N 2 06: 
so Calcd. : C 69.59; H 5.64; N 5.60 
Found : C 69.63; H 5.68; N 5.58 

Example 27 

55 A mixture of powdery sodium methoxide prepared by subjecting a 28% methanol solution of sodium 
methoxide (14 g) to concentration under reduced pressure, 6.7-dibenzytoxy-3,4-dihydro-1 (2H)-naph- 
thalenone (7.17 g) and dimethyl carbonate (36 g) is heated under reflux for 5 hours in a stream of nitrogen. 
To the reaction mixture are added water (100 ml), ethyl acetate (200 ml) and hexane (50 ml). The mixture 
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15 



20 



is then made acid with hydrochloric acid and shaken thoroughly. The organic layer is separated, washed 
with water, dried and concentrated under reduced pressure to give 6,7<libenzyloxy-lK)xo-1,2,3,4-tetrahydro- 
2-naphthoic acid methyl ester. This product is dissolved in a mixture of methanol (100 mX) and methylene 
chlonde (100 mi). Sodium borohydride (0.5 g) is added to the solution with stirring at room temperature 
After stirring for 30 minutes, further sodium borohydride (0.5 g) is added to the mixture and stirred for 30 
minutes, followed by addition of water (500 mi). The methylene chloride layer is separated, and the 
aqueous layer is extracted with methylene chloride (100 ml). The organic layers are combined and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(hexanerethyl acetate =4:1-2:1) to give a colorless oily product This product is crystallized from ethyl ether 
to give 6,7.diben2yloxy-1-hydroxy-1,2,3,4-tetrahydro-2.naphthoic acid methyl ester (2.6 g) as colorless 
crystals, m.p. 121-124 C. ^.or.ess 
Elemental Analysis for C2SH26O5: 
Calcd. : C 74.62; H 6.26 
Found : C 74.89; H 6.32 

This product (2.5 g) is dissolved in methanol (100 ml). An aqueous solution (10 ml) of sodium 
hydroxide (3 g) is added dropwise to the solution, and the mixture Is left standing for one hour. Insolubles 
!2L „ °* 5* the filtrate is concentrated under reduced pressure. To the concentrate is added water 
(200 ml), and the mixture is made acid with hydrochloric acid and then extracted with ethyl acetate The 
organic layer is washed with water, dried and concentrated under reduced pressure. Dioxane (10 ml) and 
concentrated hydrochloric acid (4 ml) is added to the residue, and the mixture is kept at 80 - C for 2 
minutes, then at room temperature for 30 minutes. To the reaction mixture is added water (200 ml) and 
then the resulbng precipitates are collected by filtration and recrystallized from a mixture of acetone and 
ethanol to yield 6.7^iben2yloxy-1^-dihydro-3^aphtho«c acid (1.7 g) as colorless prisms, m.p. 173-1 78 *C 
Elemental Analysis for Czsr^O*: 
25 Calcd. : C 77.70; H 5.74 
Found : C 77.53; H 5.75 

Example 28 

30 dihvdS^ l ^ i ^ n ^'T 1, ^ lhydr0 " 3 " naphthCiC acid (0 - 5 9). 1 -0,4.5-trimethoxybenzyDpiperazine 
dihydrochlonde (0.69 g). tnethylamine (0.52 g). N.N-dimethylformamide (10 mt) and diethyl 

Si 0 ^^ ml ]' 80 3midati0n 10 ** in Example 6 is i^oTSS 

frTf^Jf PUr ?l b y SH,Ca 061 CO ' Umn Aortography (he X ane:acetone = 1:1-l:2) and led to hydrochloride 
» «m 2 !° f* aCetat ! and etner to V ,e,d 1^iben Z yloxy-1.2Kflhydro-3-naphthoywT 5 
as WmettK^^Opiperazine hydrochloride (0.6 g) as colorless crystals, m.p. 186-190- C. 0y ' W3 ' 4 ' 5 

Elemental Analysis for C 39 H«8N20s«HCt: 
Calcd. : C 69.79; H 6.46; N 4.17 
Found : C 70.01; H 6.47; N 4.14 

40 Example 29 

P°^ de ^ sodium methoxide (prepared by subjecting a 28% methanol solution of sodium 
me*ox,de (14 g) to concentration to dryness under reduced pressure]. 6-benzyloxy-3 4HJih V dro.l 
KTSS?.? 1 2^)" (36 9). condensation reaction ^S^STlZr 

S?S£ T- ^ J" B ? mple 27 ' fo "° Wed by M"**** reduction with sodium borohydride (1 g). 
r^SSnn ZlJl^l* °t chro ^ography (hexane:ethy. acetate = 4:1-2:1 KfoHowi by 

Elemental Analysis for C13H20O4: 
so Calcd. : C 73.06; H 6.45 
Found : C 73.25; H 6.48 

Example 30 



45 



55 



ten l aq ^ u ml) of sodium hydroxide (3 g) is added to a solution of methyl ester of 6- 

3dd < 1 *> in ™thanol (80 mi^id the 

ZT ! ta ^' ng -. After 30 m,nutes ' the ™*un3 is concentrated under reduced pressure Water (50 

mi) is added to the mixture, and then precipitating crystals are collected by m*Z£. ^S^S 22 



20 



EP 0 284 359 B1 



washed with water and acetone. The crystals (0.9 g) is added to a mixture of methanol (75 ml), water (25 
ml) and 10% palladium carbon (50% water-content) (1 g). The mixture is catalyticaily hydrogenated at 
room temperature under atomospheric pressure of hydrogen gas. After hydrogen absorption has ceased, 
the catalyst is filtered off, and the filtrate is concentrated under reduced pressure. To the residue are added 

5 dioxane (30 ml), concentrated hydrochloric acid (2 ml) and water (10 ml). and the mixture is left standing 
at room temperature for one hour. The resultant is concentrated under reduced pressure. The precipitating 
crystals are treated with water (10 ml) and collected by filtration to give 7-hydroxy-1.2-dihydro-3-naphthoic 
acid (0.4 g) as colorless prisms, m.p. 195-197* C. 
Elemental Analysis for CnHio03»1/2H 2 0: 

w Calcd. : C 66.32; H 5.57 
Found : C 66.39; H 5.96 

Example 31 

is Methyl ester of 6-benzyloxy-1-hydroxy-1 f 2.3,4-tetrahydro-2-naphthoic acid (0.6 g) is dissolved in metha- 
nol (50 ml). To the solution is added an aqueous solution (10 ml) of sodium hydroxide (2 g). and the 
mixture is left standing for 30 minutes at room temperature. The resultant is concentrated under reduced 
pressure. The concentrate is diluted with water (50 ml). The precipitating crystals are collected by filtration. 
This product is dissolved in a mixture of dioxane (50 ml) and concentrated hydrochloric acid (2 ml). The 

20 mixture is left standing for 5 minutes at 80 " C and then for 30 minutes at room temperature. The resultant is 
concentrated under reduced pressure. Water (50 ml) is added to the concentrate. The precipitating crystals 
are collected by filtration to give 7-benzyloxy-1,2-dihydro-3-naphthoic acid (0.45 g) as colorless crystals, 
followed by recrystallization from a mixture of methanol and acetone to afford colorless needles, m.p. 202- 
205* C. 

25 Elemental Analysis for C18H16O3: 
Calcd. :C 77.12; H 5.75 
Found : C 76.96; H 5.73 

Example 32 

30 

Using 7-benzyloxy-1^-dihydro-3-naphthoic acid (0.4 g), 1-(3,4,5-trimethoxybenzyl)piperazine dihydroch- 
loride (0.76 g). triethylamine (0.6 g), N.N-dimethylformamlde (10 ml) and diethyl phosphorocyanidate (0.75 
ml), an amidation similar to that described Example 6 is carried out The reaction product is purified by 
silica gel column chromatography (hexane:acetone - 1:1-1:2) and led to hydrochloride in a mixture of ethyl 
35 acetate and ethyl ether to yield 1-{7-benzyloxy-1,2-dihydro-3-naphthoyJ)^ 
piperazine hydrochloride (0.6g) as colorless crystals, m.p. 196-199* C (decomp). 
Elemental Analysis for C^HasNbOswHCl: 

Calcd. : C 68.01; H 6.60; N 4.96 

Found : C 67.73; H 657; N 4.90 

40 

Example 33 

Dicyclohexylcarbodiimide (0.48 g) is added to a mixture of 7-hydroxy-1 ,2-dihydro-3-naphthoic acid (0.4 
g). N-hydroxy-5-norbomene-2.3-dicarboxyimide (0.45 g), dioxane (5 ml) and tetrahydrofuran (5 ml) under 

46 ice-cooling, and the mixture is stirred for 15 minutes, then left standing for one hour at room temperature. 
The reaction mixture Is concentrated to about half of its original volume. Then insolubles are filtered off. The 
filtrate is added dropwise to a mixture of 1-(3,4,5-trimethoxybenzy0piperazine dihydrochloride (0.9 g), 
triethylamine (0.51 g) and N,N-dimethylforamlde (5 ml) with stirring at room temperature. The mixture is 
left standing overnight and then shaken with a mixture of water (100 ml) and ethyl acetate (100 ml). The 

so organic layer is separated, washed with water, dried and concentrated under reduced pressure. The residue 
is purified by si Oca gel column chromatography (hexane:acetone = 1:1-1:2) to obtain 1-(7-hydroxy-l f 2- 
dihydro-3-naphthoyl)-4-(3,4,5-ti^ (0.45 g) as a colorless oil. This product (0.25 g) is 

led to hydrochloride in a mixture of ethyl acetate and ethanol to give colorless crystals (0.22 g). m.p. 137- 
142* C (decomp). 

56 Elemental Analysis for C2sH3oN 2 Os«HCl»H 2 0: 
Calcd. : C 60.91; H 6.75; N 5.68 
Found : C 61 .41 ; H 6.49; N 5.55 
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Example 34 

1-(6.7<liber^loxy-1^<lihydro-3^aphthoyl)^3.4.5-trimethoxybenzyl)pipera2ine hydrochloride (0 4g) is 
dissolved in acetic acid (8 ml). To the solution is added a 30% solution of hydrogen bromide-acetic acid (4 
ml), and the mixture is left standing at room temperature for one hour. To the reaction mixture is added 
ethyl ether (200 ml), and the mixture is left standing, and then the supernatant Is removed by decantation 
The precipitates are washed twice with 50 ml each portion of ethyl ether, followed by addition of ethanol 
(10 ml), whereupon crystallization occurs. The crystals are diluted in ethyl ether (30 ml). The precipitates 
are collected by filtration to give H6.7-dihydroxy-1^-dihydro-3-naphmoyl)-4-(3.4.5-trimethoxybenzyl)- 
piperazine hydrobromide (0.25 g) as colorless crystals, m.p. 258-262* C. 
Elemental Analysis for C2sH 3 oN20G»HBr»H 2 0: 
Calcd. : C 54.26; H 6.01; N 5.06 
Found : C 53.91; H 5.67; N 4.99 

rs Example 35 

Ai mixture of 1-(7-hydroxy-1.2^ihydro-3-naphmoyl)-^ (0.2 g) ethyl 

acetate (20 ml), trimethylamine (0.5 g) and benzoyl chloride (0.5 g) is left standing for 7 hours at room 
J*^ & 'J° * h * miXtUre iS added 8thano ' (2 ml >- 30(1 me mixture is l8f t standing overnight. The solvent 
tttfS ^ ™ U ^^ UOed PreSSUre " T ° * e residue is added eth y' acetete (50 ml), and insolubles are 
!r JZLTH ^ >S COncentrated under reduced Pressure. The residue is purified by silica gel column 
chromatography <hexane:acetone = 1:1-1 2) and crystallized from ethyl ether to afford 1-(7-benzoyloxy-l 2- 
dihydrc-3^ph*oyl)-4K3,4.5-trimethoxybenzyl)piperazine (0.15 g) as colorless prisms, m.p. 117-119*C 
Hemental Analysis for C 32 H3«N 2 Os«1/2H20: 
2S Calcd. : C 69.67; H 6.40; N 5.08 
Found : C 69.78; H 6.45; N 5.05 

Example 36 

^rebromlde (0.3 g). ethy. acetate (20 ml), triethylamine (0.5 ml) and acetic anhydride (05 ml) is left 
SS t^SuZTZ ° vem, 9 h tr a " 01 < 5 m *> '* * dd * d to the mixture. The whole mixture is left 
Smn^m^™!!^ ? C ° nC8ntrated under reduced P^ssure. The residue Is purified by silica gel 
^T^ZZfT* *, ^ exa / 2 a:aC8tone= - |;1 -^) to give an oily product. This product is dissolved in ethyl 
wS *2L T° { mi) f fUmariC add {01 9> is added «o so'"«on. The mixture is diluted 
flSflSf^ T ^ ereupo " COl ° rteSS P ° Wder P^iP«ates out The precipitates are collected by 

Sa^L^^^^ 

Elemental Analysis for CasHaiNaOa^C^O^HzO: 
Calcd. : C 58.91 ; H 5.99; N 4.16 
Found : C 58.88; H 5.87; N 3.95 
SIMS spectrum (m/z): 539 (MH*) 

Example 37 

^J^*^™*, S i mi,ar . to that described in ^Ple 5. 2-indane carboxylic add (0.8 g) is led to 2-indane 

^m^^Vi^S ml) to ' U8ne < 1 ° mt >- ™» P- 1 ^ -us obtained 2SS 

^ * , ^" 1 t ^ e,h0Xybenzy,,p,peraz,ne ^hydrochloride (2.1 g). triethylamine (5 9 a) and N N- 

rtmethylformamide (20 ml). The whole mixture Is left standing at room temperate for two ^oure A 

Z^Z T: <30 ° ^ ^ 306,316 (3 °° mI) is added ^ -a mixture aid I 9 .luTe 
thoroughly. The organic layer is separated, washed with water, dried and concentrated under reduced 

P^-v^htfed to KEJ*. J''" C °' Umn Chromato ^ hy (nexaSe^^'CL ^ 
bomSjfj S^L!* ^ dro< ; h,onde In a mixture of methanol and ethyl acetate to give -(2"ndanylcar- 
Wec^ ^ Zy )P ' P6 6 hydrochtoride < 1 ' 1 9) ^ colorless crystals, m.p. 227-232* C 



35 



50 



55 



Elemental Analysis for C^Hao^O^HCX #1/2^0 
Calcd. : C 63.22; H 7.07; N 6.14 
Found : C 62.76; H 7.42; N 5.90 
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Example 38 

A mixture of 9-oxo-2-fluorene carboxylic acid (1 g), toluene (10 ml), and thionyl chloride (3 ml) is 
heated for one hour under reflux. The mixture is evaporated to dryness. To the residue is added toluene (10 
5 ml), and the mixture is again evaporated to dryness. Thus-obtained yellow powder is mixed with toluene 
(50 ml), and the mixture is added to a mixture of l-(3.4,5-trimethoxybenzyl)piperazine di hydrochloride (1.8 
g). triethylamine (4.3 g) and N,N-dimethylformamide (20 ml). The resulting mixture is left standing at room 
temperature for 30 minutes and treated with water (300 ml). The whole mixture is extracted with ethyl 
acetate (500 ml). The organic layer is washed with water, dried and concentratedto afford 1-(9-oxo-2- 
10 fluorenylcartxjnyl)-4-(3.4.5-trimethoxyberizyl)piperazine (1.1 g) as pale yellow crystals, m.p. 166-168*C. 
Elemental Analysis for C28H28N2O5: 

Calcd. : C 71.17; H 5.97; N 5.93 

Found : C 71 .1 1 ; H 5.97; N 5.78 

is Example 39 

To a mixture of 1-(9K)xo-2-fluorenylcart>Dnyl)-4-(3,4,5-trime (0.5 g) and methanol 

(50 ml) Is added sodium borohydride (0.2 g). The mixture is stirred for 30 minutes. The solvent is distilled 
off under reduced pressure. After addition of water (100 ml), the mixture is extracted with methylene 
20 chloride (100 ml). The organic layer is dried and evaporated to dryness under reduced pressure. The 
residue is dissolved in a mixture of ethanol and ethyl ether. The solution Is treated with a 1N hydrogen 
chloride-ethyl acetate solution (2 ml), and the resulting precipitates are collected by filtration to thereby 
give 1-(9-hydroxy-2-fluorenylcarbonyl)^3,4,5-trimethoxy hydrochloride (0.5 g) as color- 

less powder. 

25 Elemental Analysis for C*8H 3 oN20s#HCt»3/2H20: 
Calcd. : C 62.51; H 6.37; N 5.21 
Found : C 62.83; H 5.99; N 5-20 

Example 40 

30 — — 

A mixture of 6J-dimethoxy-1-oxo-1^,3.4-tetrahydro-2-naphthoic acid methyl ester (1.5 g) and powdery 
sulfur (0.5 g) is heated at 200-210* C f or 2 hours. The reaction mixture is, after cooling, purified by silica gel 
column chromatography (hexane.ethyl acetate = 2:1), followed by crystallization from a mixture of ethyl ether 
and petroleum ether to afford 6,7-dimethoxy-1-hydroxy-2-naphthoic acid methyl ester (0.3 g) as colorless 
35 needles, m.p. 144-145* C. 

Elemental Analysis for Ci 4 Hi *Os : 

Calcd. : C 64.12; H 5.38 

Found : C 64.1 9; H 5.41 

This product (0.5 g) is dissolved in acetone (20 ml), to which is added an aqueous solution (200 ml) of 
40 sodium hydroxide (5 g). The mixture is left standing at room temperature for two days. The reaction mixture 
is made acid with hydrochloric acid. Then precipitating solid matter is collected by filtration and dissolved in 
acetone (100 ml), and then the insolubles are filtered off. The filtrate is concentrated under reduced 
pressure. Ethanol (5 ml) is added to the residue. Then precipitating crystals are collected by filtration to 
give 6,7-dimethoxy-1-hydroxy-2-naphthoic acid (0.28 g), m.p. 205-208* C (decomp.). 
45 Elemental Analysis for Ci 3 Hi 2 Os: 
Calcd. : C 62.90; H 4.87 
Found : C 62.98; H 4.93 

Example 41 

50 

Dicyclohexylcarbodiimide (0.31 g) is added to an ice-cooling mixture of 6,7-dimethoxy-1 -hydroxys- 
naphthoic acid (0.25 g), tetrahydrofuran (2 ml), dioxane (2 ml), N.N-dimethylformamide (1 ml) and N- 
hydroxy-5-norbornene-2 l 3-dicarboxyimide (0.25 g). The mixture is left standing at room temperature for 30 
minutes and filtered off. The filtrate is added to a mixture of 1-(3,4 l 5-trimethoxybenzyl)piperazine dihydroch- 
55 ioride (0.43 g), triethylamine (0.24 g) and N,N-dimethylformamide (4 ml). The whole mixture is left standing 
at room temperature overnight, and then extracted with a mixture of water (200 ml) and ethyl acetate (200 
ml). The organic layer is washed with water, dried and evaporated under reduced pressure. The residue is 
purified by silica gel column chromatography (hexane:acetone = 1 :1 ). The oily product thus-obtained is led 
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to hydrochloride in ethyl acetate to yield 1 -<6.7-dimethoxy-1 -hydroxy-2-naphthoyl)-4-<3.4 5-trim- 
ethoxybenzyljpiperazine hydrochloride (0.35 g) as colorless crystals, m.p. 220-225 *C (decomp ) 
Elemental Analysis for C27H32N 2 07»HCX: 
CaJcd. : C 60.84; H 654; N 5-26 
5 Found : C 60.56; H 6-28; N 5.11 

SIMS spectrum (m/z): 497 (MH*) 

Example 42 

10 r °Uf«t e r 0 ^" 6,7,8 * tefr ^ ydr ^ 5H - tonz0 ^ cl0he P ten - 5 -° ne f ,t0h et al - c hem. Pharm. 

Bull 26. 504 (1978)] (22 g). powdery sodium methoxide [prepared by subjecting a 28% methanol solution 
of sodium methyox.de (8.5 g) to evaporation to dryness under reduced pressure] and dimethyl carbonate 
(40 ml) .s heated for 9 hours under reflux in a stream of nitrogen. After cooling and subsequent addition of 

water /1DTI m nnrf ath\tl aroHtn /or»n _ • \ «j • ^ ...... M w Ul 



T5 



20 



water (100 ml) and ethyl acetate (200 ml), the mixture is made acid with hydrochloric add and shaken 
thorough^. Theorgan.c teyer is separated and evaporated under reduced pressure to give methyl ester of 
1.2-d.mettoxy-j«xo-6.™.9.-te^ acid . jhis product is dissolved 

Ll^n, T£2 Ch ' 0,1de *° m ° ^ methano ' < 50 ml >- T ° •» solution is added scTum 
borohydr.de 9). and the mixture is stirred for 30 minutes. After addition of water (200 mt), the reaction 
mature is extracted with methylene chloride (100 mt). The organic layer is evaporated under reduced 
pressure. The readue is purified by silica gel column chromatography (hexane.ethyl acetate = 2 D to oive 
a^C^ acid (1.6 g) 

Mass spectrum (m/z): 280 (M*) 

~ H^L^T-^JVi disso,ved in metha noI (20 mt). An aqueous solution (10 mt) of sodium 
25 hydroxide (5 g) is added dropwise to the solution. The mixture is left standing for one hour at room 
Z^Z; dHut9d Wrth W8ter (5 ° ml > and with ethyl ether. The aqueous layer S rn^de 

watted Z? Y<bOChl0 Z 8Cj ? ^ ethy « ™» solu^Ts washed S 

r^^S ^ ^ ,BdUCed preSSUre - To «*> residue are ***** <*°*ane (30 mt) and 

*> uZT^l*^ 0 "* (6 mt) ' ^ mWUre ' S heated * ^ «* one hour, and then LcenLed 

n«J T L! 0nC8n,ra f 18 d " Uted wWl water (5° and left standing at room temperature. The resultino 

Elemental Analysis for CnHigO*: 
35 Calcd. : C 67.73; H 6.50 
Found : C 67.82; H 6.49 

Example 43 



40 



45 



SO 



trim^^" 1 ^ 3 :^ m ^^ acid (0.6 g), 1-(3,4 5- 

SStK^ 0 3 9> ' Weth ^ < 1 ' 5 N.N^imethylformam£ (^ m!) 

?Se SSSJt ?2E?KE ( i ' 30 am,dati ° n SfmHar to ** deScribed ,n ^P 19 6 Is carried out 
ride Tr?^ IS, ^ ^ y JI^ 981 ° 0,Umn (hexane:acetone = l:l), and led to hydrochlo- 



Elemental Analysis for C2gH 3 6N 2 0s»HCt 
Calcd. : C 63.09; H 7.00; N 5.26 
Found : C 62.71; H 7.07; N 5.15 

Example 44 



W3 ^ S ^^^^'^ tr ^ T ?^ nZph,h0iC *** tltoh et al - C" 6 " 1 " Pha ™- Bull.. 32. 130 (1984)] (0.8 g) 

(10 m« ^^Z^^7 T^ toti<ie g) ' Weth ^ mine < 17 9). ^imeWlfomlamide 
a™ 3 ^'^^ Phosphorocyanidate (1.6 mt). an amidation similar to that described In Example 6 Is 

n^to^n ^mS "? ^ ^ <*™atograph y (hexane^ceto^ T= T feJ o 

SSEJjSs 4 tttm^!whf ,a n ^ ^ ^ ^ «° °™ H^xo-I^trahydro^ 

naphthoylH-pAS-tnmethoxybenzyOplperazine hydrochloride (1.5 g) as colorless crystals, m.p. 210-215* C 
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(decomp.)- 

Elemental Analysis for C2sH3oN 2 Os»HCl: 
Calcd. : C 63.22; H 6.58; N 5.90 
Found : C 62.87; H 6.57; N 5.85 

s 

Example 45 

To a mixture of 1-(1^xcKl t 2,3 t 4-tetrahydro-6-naphthoy !)^3.4.5-trime1hoxyben2yl)pipera2ine hydrochlo- 
ride (0.5 g) and methanol (10 ml) is added sodium borohydride (0.3 g). and the whole mixture is stirred at 
room temperature for 30 minutes. After addition of water (100 ml), the mixture is extracted with methylene 
chloride (100 ml). The extract solution Is washed with water, dried and evaporated under reduced pressure. 
The residue is dissolved in a mixture of ethanol (5 ml) and fumaric acid (0.1 g). To the solution are added 
ethyl ether (100 ml) and petroleum ether (100 ml), and the mixture is left standing overnight. The resulting 
precipitates are collected by filtration to give 1 -(1 -hydroxy- 1£.3,4-tetrahydro-6-naphthoy l)-4-(3 .4,5-tri methox- 
ybenzyl)piperazine fumarate (0.4 g) as colorless powder. 
Elemental Analysis for CssH^^Os.C^KUCU: 
Calcd. : C 62.58; H 6.52; N 5.03 
Found : C 62.55; H 6.71; N 5.09 

20 Example 46 

A mixture of 7-hydroxy-1 ,2-dihydro-3-naphthoic acid (1 g), potassium carbonate (5 g), potassium iodide 
(2.5 g), N,N-dimethylformamide (30 ml) and methoxy ethyl bromide (2 ml) is stirred for 12 hours at 
100" C. After cooling, water (300 ml) and ethyl acetate (200 ml) are added to the reaction mixture, and the 
as mixture is shaken thoroughly. The organic layer is separated, washed with water, dried and evaporated 
under reduced pressure. The residue is purified by silica gel column chromatography (hexane:ethyl 
acetate = 4:1 -2:1) to give a colorless oily product, which is dissolved in methanol (50 ml). To the solution is 
added an aqueous solution (10 ml) of sodium hydroxide (2 g). The mixture is left standing for one hour, 
and then acidified with hydrochloric acid, followed by addition of water (300 ml). The resulting precipitates 
30 are collected by filtration and recrystallized from a mixture of methanol and water to give 7-methoxyethoxy- 
1 ,2-dihydro-3-naphthoic acid (0.65 g) as colorless needles, m.p. 122-127* C. 
Elemental Analysis for CliHieCU: 

Calcd. : C 67.73; H 6.50 

Found : C 67.46; H 6.43 

35 

Example 47 

Using 7-methoxy-1 ,2-dlhydro-3-naphthoic acid (0.5 g), 1 K3.4,5-trimethoxybenzy l)piperazine ^hydroch- 
loride (1.1 g), triethy (amine (0.81 g). N,N-dimethytformamide (20 ml) and diethyl phosphorocyanidate (1 
40 ml), an amidation is carried out In a manner similar to that described in Example 6. The reaction product Is 
purified by silica gel column chromatography (hexaneracetone = 1:1-1:2) to afford an oily product, which is 
led to hydrochloride in ethyl acetate to give l-^-memoxyethoxy-l^-dthydrojS-naphthoyiy-^S.^S-trimethox- 
ybenzyl)piperazine hydrochloride (0.8 g) as colorless crystals, m.p. 187-1 90 *C. 
Elemental Analysis for C2 8 H 3 6N 2 06«HCl: 
45 Calcd. : C 63.09; H 7.00; N 5.26 
Found : C 63.09; H 6.97; N 5.26 

Example 48 

so Using 2.3-dimethoxy-6,7,8 f 9-tetrahydro-5H-benzocyciohepten-5-one (10 g), powdery sodium methoxide 
[prepared by subjecting a 28% methanol solution of sodium methoxide (40 g) to concentration to dryness 
under reduced pressure] and dimethyl carbonate (150 g). a condensation reaction is carried out in a manner 
similar to that described Example 42. The resulting methyl ester of 2,3-dimethoxy-5-oxo-6,7.8,9-tetrahydro- 
5H-benzocycloheptene-6-carboxyllc acid is dissolved in a mixture of methanol (100 ml) and methylene 

66 chloride (100 ml). The solution is subjected to reduction in a manner similar to that described in Example 
42, using sodium borohydride (2 g). The product is purified by silica gel column chromatography 
(hexane:ethyl acetate = 2:1-1:1) to afford 2,3-dimethoxy-5-hydroxy-6,7,8 t 9-tetrahydro-5H-benzocycloheptene- 
6-carboxyiic acid methyl ester (8 g) as a pale yellow oil. 
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™ neat 

IRspectrumv cm"l: 3500 (OH), 1720 (C=0) 



This product (8 g) Is dissolved in methanol (20 ml). An aqueous solution (100 mi) of sodium hydroxide 
(16 g) is added dropwise to the solution. The mixture is stirred for 30 minutes. After addition of water (100 
ml), the mixture is extracted with ethyl ether. The aqueous layer is acidified with hydrochloric acid and 
extracted with ethyl acetate. The extract solution is washed with water, dried and evaporated under reduced 
10 pressure. To the residue are added dioxane (50 ml), concentrated hydrochloric acid (5 ml) and water (10 
ml), and the mixture is heated at 70* C for one hour. The reaction mixture is concentrated under reduced 
pressure. The concentrate is diluted with water (50 ml). The resulting precipitates are collected by filtration 
to give 2,3^imethoxy^.7<Jihydro-5H-ben20cydoheptene-8^rooxylic acid (5.5 g) as colorless needles 
m.p. 158-159 C. 1 

75 Elemental Analysis for Ci *Hi $0*: 
Calcd. : C 67.73; H 6.50 
Found : C 67.97; H 6.55 



Example 49 



20 



Using 2,3KJimethoxy^,7^ihydro-5H-beruocycloheptene-8^rboxylic acid (2 g). 1-(3.4,5~trimethoxyben- 
zyQpiperazine ^hydrochloride (3.5 g), N,N-dimethyiformamide (30 ml), triethylamine (3.3 g) and diethyl 
phosphorocyanidate (2.5 ml), a reaction similar to that described in Example 6 is carried out TTie product 
is purrfied by silica gel column chromatography (hexaneracetone = 1 :1 ) to give an oily product which is led 
^^ '^ "L eth yi ac8tate to vie,d W2>dimethoxy^^ 

4^3,4,5-tnrnethoxyben2yl)p < perazine hydrochloride (1.2 g) as colorless crystals. m.p. 138-142* C 
Elemental Analysis for CmH36N20€«HC1«2H 2 0: 



30 



35 



Calcd. : C59.10; H 7.26; N 4.92 
Found : C 59.02; H 6.76; N 4.90 

Example 50 



~ A J° ^ ^! 0f .J;<^ lme * 0 ^^ (0.4 g). 

t^T^°XT^ y6 \t 5 9) ethano1 (15 ml > is added sodlum cyanoborohydride (01 g)Tn 
^ JT^ Aft8r s*™ 9 f ° r *"* »»«• cyanoborohydride (0.1 g) is added to the 

Z ^ Jf *™ hou - ^ reaction is Wed into ice-water 

1^ L l! * aCOtate * The orQanic ,s with water, dried and concentrated 

J** «■ purified by silica gel column chromatography 

£™ 9 *~^ product te |ed to ^ hydrocnIofide |n dcetate to ^ b ^ 

piperazine hydrochloride (0.4 g), as obtained in Example 49. as colorless crystalsTm.p. 138-142^ 



Example 51 



45 



so 



ss 



w^TT 9 ^11^'^ 0 ^-™ ih ^ (0.4 g). 3.4.5- 

"r Ci^n^ 8 a0hl : drOUS POt3SSiUm C5Ut0nate (0 3 «> and < 15 »*> ^ heatS 

under EELS ^Lf " * SubjeCted to filtrat,on ' and the filtrate is concentrated 

(hexleSt^-i P rT- ™ 8 " ncentrate is Purified by silica gel column chromatography 
^xane^ne - 1:1). Tr^bta.ned oily product Is led to its hydrochloride in ethyl acetate to ttereby 

JcSazinehvdr^t^ 

piperazine hydrochloride (0.47 g). as obtained in Example 49. as colorless crystals. m.p. 138-142* C. 
Example 52 

mtHs add^dmnwi^r* 0 ^"?' f 00 * 10 ' (2 ° 9) ' Weth y |amlne < 1 -5 9) and methylene chloride (20 
*1JL ^ T!l methanesutfon y ) ch,onde 0-3 9) with stirring under Schooling After stirring for 
ttiree hours, the reaction mixture is poured into.ice-water. which is extracted with methylene ^loride lie 
organ,c layer Is washed with an aqueous solution of sodium hydrogencarbonate. STs dried I and £Z 
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concentrated under reduced pressure. The concentrate is dissolved in acetonforile (30 ml), and to the 
solution are added 1-{2,3<iimethoxy-6.7-dihydro-5H^^^ (3.0 g) and 

anhydrous potassium carbonate (2.3 g). The reaction mixture is heated for three hours under reflux. After 
cooling, the reaction mixture is subjected to filtration, and the filtrate is concentrated under reduced 
s pressure. The concentrate is purified by silica gel column chromatography (hexaneracetone = 1 The oily 
product thus-obtained is led to its hydrochloride to obtain H2,3-dimemoxy-6,7-dihydn>5H-benzocy 
dohepten^ylcarbonyl)^3 1 4,5-trimemoxyben2yl)pipera2ine hydrochloride (2.9 g). as obtained in Example 
49. as colorless crystals, m.p. 138-142* C. 

io Example 53 

A mixture of 3,4,5-trimethoxy benzyl chloride (10.5 g). N-formyl homopiperazine (6.82 g), potassium 
carbonate (8 g) and ethyl acetate (40 ml) is heated at 50-60 "C for 4 hours. After addition of water the 
reaction mixture is shaken thoroughly. The organic layer Is separated, washed with water, dried and 

15 evaporated under reduced pressure. To the residue is added 10% hydrochloric acid (20 ml), and the 
mixture is extracted with ethyl acetate. The aqueous layer is made alkaline (>pH 9) with a 20% aqueous 
solution of sodium hydroxide, and extracted with methylene chloride. The extract solution is evaporated 
under reduced pressure. To the residue is added 10% hydrochloric acid (15 ml), and the mixture is stirred 
at 100* C for 3 hours. The reaction mixture is made alkaline with a 20% aqueous solution of sodium 

20 hydroxide, and extracted with ethyl acetate. The extract solution is dried and evaporated under reduced 
pressure. The residue is led to hydrochloride in a mixture of ethyl acetate and ethanol to yield 1 -(3.4,5- 
trimethoxybenzyl)homopiperazine dihydrochloride (2.7 g) as colorless powdery crystals, m.p. 216-220 C. 
Elemental Analysis for CistfettaOs^WCl: 
Calcd. : C 51 .00; H 7.42; N 7.93 

25 Found : C 50.51 ; H 7.42; N 7.77 

Example 54 

Using 6,7-dimethoxy-1^-dihydro-3-naphthoic acid (0.8 g), toluene (8 ml) and thionyl chloride (2 ml), a 
30 reaction similar to that described in Example 5 is carried out to give 6.7-dimethoxy-1.2-dihydro-3-naphthoyl 
chloride. This product is dissolved in N.N-dimethytformamide (3 ml). The solution is added dropwise to a 
mixture of 1-(3.4,5-trimethoxybenzyl)homopiperazine dihydrochloride (1.2 g), triethylamine (1.36 g) and N.N- 
dimethytformamide (5 ml) with stirring under ice-cooling. The resulting mixture is stirred at room 
temperature for two hours. After addition of water, the reaction mixture is extracted with ethyl acetate. The 
35 ethyl acetate layer is washed with water, dried and evaporated under reduced pressure. The residue is 
purified by silica gel column chromatography (ethyl acetate.methylene chl6ride:ethanol = 10:1 0:1). The 
resulting oily product is led to hydrochloride in ethyl ether to afford 1-(6.7-dlmethoxy-1,2-dihydro-3- 
naphthoylM-^AS-trimethoxyb hydrochloride (1.4 g) as pate yellow powder. 

Elemental Analysis for C28H3 6 N 2 06»HC l •3/2H 2 Or 
40 Calcd. : C 60.05; H 7.20; N 5.00 
Found : C 59.69; H 6.97; N 4.85 

IRv KBr cm-l: 1610 (C = 0) 
max 

46 



Example 55 

50 

A mixture of 3,4,5-trimethoxy benzoic acid (3 g), thionyl chloride (5 ml) and toluene (20 ml) is heated 
for one hour under reflux, followed by evaporation to dryness under reduced pressure. The residue is 
dissolved in N.N-dimethylformamlde (5 ml). The solution Is added dropwise to a mixture of N-formyl- 
piperazine (1.61 g). triethylamine (2.9 ml) and N.N-dimethytformamide (10 ml) with stirring under ice- 
ss cooling. The resulting mixture is stirred for 30 minutes at room temperature. After addition of water, the 
reaction mixture is made alkaline with a 1N aqueous solution of sodium hydroxide and then extracted with 
methylene chloride. The extract solution is evaporated under reduced pressure. To the residue are then 
added methanol (10 ml) and 10% hydrochloric acid (15 ml), and the mixture is stirred at 100* C for two 
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hours. The reaction mixture is evaporated under reduced pressure. To the residue is added a 1N aqueous 
solution of sodium hydroxide, and the mixture is extracted with methylene chloride. The extract solution is 
evaporated under reduced pressure. The residue is dissolved in ethanol (20 ml) and treated with a 5N 
hydrogen chloride-methanol solution to yield 1-<3.4,5-trimethoxyben2oyl)pipera2ine hydrochloride (1 8 o) as 
s colorless prisms, m.p. 232-235 C. ' 
Elemental Analysis for Ci*H2 0 N 2 04»HCt: 

Calcd. : C 53.08; H 6.68; N a84 

Found : C 53.05; H 6.73; N 8.75 

10 Example 56 

A mixture of 6,7-dimethoxy-l,2-dihydro-3-naphthoic acid (0.6 g). thionyl chloride (1.5 ml) and toluene (8 
ml) is heated for one hour under reflux. The reaction mixture is evaporated under reduced pressure 
Toluene (10 mt) is added to the residue, and the mixture is again evaporated under reduced pressure The 
resulting 6.7<i.methoxy-1.2-dihydro-3^iaphthoyi chloride is dissolved in N.N-dimethylformamide (3 ml) 
The solution k i added, dropwise to a mixture 1-(3.4.5-tomethoxyben 2 oyt)piperazine hydrochloride (0.82 g) 
toethylam.ne (0.94 g) and N.rWimethylformamide (6 mt) with stirring under ice-cooling taking 5 minutes 
,?£ rea » °" ,S 1 f r6d 31 r °° m te ™P<**<™ ^ one hour. To the reaction mixture is added Ice-water 

(200 mt). and the resultrng mixture is extracted with methylene chloride (50 mt x 2). The organic layer is 
concentrated under reduced pressure. The residue is dissolved in ethyl acetate (100 mt). and the solution 

USTn Wate 4 (5 ° "S X 2>> dri6d 0V6r anhydr ° US SOdium sutfate concentrated under 
reduced pressure. The res,due is purified by silica gel column chromatography(n-hexane:ethyl ace- 

^ ^ 0 =1 ?, :1 „^ :1> to aff ° rd 1 ^.7-dimethoxy-1^-dihydro-3-naphthoylH-(3.4.5^meX 
2S °^°y , >e , P era2 ' ne < V* 9) «■ crystals. The yield is 83%. Recrystal.ization of the product from ethyl 
25 acetate-hexane gives colorless needles, 160-161 C. 
Elemental Analysis for CjrHazNsOr: 
Calcd. : C 65.31; H 6.50; N 5.64 
Found : C 65.60; H 6.53; N 5.64 
NMR spectrunr. (in CDCt 9 ) S: 2.4-3.0 (4H. naphthalene ring methylene proton); 3.67 (8H. piperazfne rinq 

SZSnT methoxy proton): 656 (1Hi **' 662 < 2 "' wSSTSS Si 

Example 57 

27 %^^^y^^ Z ^^ % ^ m,tv ^ rramura et at. J. Agr. Chem. Soc. Japan. 

S'fiSTSwii 9>1 P ° taSS,Um aubonm (13 - 6 « and ac8tone < 15 ° m » «• hettJd 
^1 ^"LJ 1 " reaCt ' 0n mixtUre 13 b***' and in ~h*tes are filtered off. The filtrate is 
evaporated under reduced pressure. The residue is purified by silica gel column chrematooraphy 

JSi^ir 6.7-diemoxy-3.4^ihydro-1(2H>naphmale 9 none (sTg) TS^SPc 
(colorless needles: recrystallized from ethyl acetate-hexane) 
Elemental Analysis for CuHuOs: 
Calcd. : C 71.77; H 7.74 
Found :C 71.91; H 7.86 

^uL?**?™ ? * iS ^ 6UCt (S 9)> P° wder V sodium methoxide Iprepared by subjecting a 28% methanol 
catal ra n m ! th ^ d6 (22 9) to COnC8ntratio " t° dryness under reduced pressure] | and ZS 
wSTiS " i! 3 ^ reflUX f ° r 5 hours i" a stream of nitrogen. After coding and addifion of 

SL^iTT ^ iT*"* wth diIut « hydrochloric add and extracted with emyl acetate The 
extras solufion Is washed with water, dried and concentrated under reduced pressure to allow^rySals to 

S^yZSfi m o^.VESS 10 aff0nJ 6 -^^-1-xo-1 P 2.3.4-«etrSy?o:2^ S oS 
SmS^if^rHfoi: ° (C0 ' 0rteSS need,6S: reCrySta " iZed fr ° m -^e-hexane). 
Calcd. : C 65.74; H 6.90 
Found : C 65.74; H 6.93 

the ^^tTJL 9 - r 3 mixture of methylene chloride (50 ml) and methanol (50 mt). To 

a^i * SL^^E^ T"* S ° diUm (0-9 9)- To the reaction mixture is added water! 

and tte methylene chlonde layer Is separated. The aqueous layer is extracted with methylene chloride The 
organic layers are combined, washed with water, dried and evaporated under reduce? pressure' The 
resultmg 6.7^ethoxy-1-hydroxy-1 ^^tetrahydro-S-naphthoic addTethy. ester is diVsoTed fn mtZo! (4 
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ml). To the solution is added dropwise an aqueous solution (25 ml) of sodium hydroxide (5 g), and the 
mixture is stirred for 30 minutes at room temperature. Water (100 ml) is added to the mixture and the 
mixture is extracted with ethyl ether. The aqueous layer is acidified with hydrochloric acid and extracted 
with ethyl acetate. The extract solution is evaporated under reduced pressure. To the residue are added 
5 dioxane (40 mi) and concentrated hydrochloric acid (5 ml), and the mixture is heated at 80-90* C for 15 
minutes. The reaction mixture is evaporated under reduced pressure. To the residue is added an aqueous 
solution (50 ml) of sodium hydroxide (5 g). The mixture is extracted with ethyl ether. The aqueous layer is 
acidified with hydrochloric acid. Then precipitating crystals are collected by filtration to give 6,7-diethoxy- 
1.2-dihydro-3-naphthoic acid (3.9 g), m.p. 182-184* C (colorless scales: recrystallized from ethyl acetate). 
io Elemental Analysis for CisHisO*: 

Calcd. : C 68.69; H 6.92 

Found : C 68.81; H 6.99 

Example 58 

15 

Using 6.7-diethoxy-1,2-dihydro-3-naphthoic acid (1 g). thionyl chloride (2.5 ml) and toluene (10 ml), a 
reaction similar to that described in Example 5 is carried out The resulting 6,7-diethoxy-1 ,2,-dihydro-3- 
naphthoyl chloride is dissolved in N,N-dimethyrformamide (5 ml). The solution is added dropwise to a 
mixture of 1-(3,4,5-trimethoxybenzyl) piperazine dihydrcchloride (1.36 g), triethylamine (25 ml) and N,N- 
20 dimethylformamide (10 ml) under ice-cooling. The resulting mixture is worked up in a manner similar to 
that described in Example 5. The resulting product Is purified by silica gel column chromatography 
(hexane:ethyl acetate:acetone = 1 2:8:5) to give 1 -(6,7-diethoxy-1 £,-dihydrc-3-naphthoyl)-4-(3.4,5-tr- 
imethoxybenzyl)piperazine (1.7 g) as colorless crystals, m.p. 133-134* C (colorless needles: recrystallized 
from ethyl acetate-hexane). 
25 Elemental Analysis for C23H38N2OS: 

Calcd. : C 68.21; H 7.50; N 5.49 

Found : C 68.33; H 7.52; N 5.42 

This product (1 g) is led to hydrochloride in a mixture of ethanol and ethyl ether to yield 1-<6,7- 
diemoxy-1 £^ihydro-3-naphthoyl)^ hydrochloride (0.95 g) as colorless 

30 needles, m.p. 204-208* C (decomp.). 

Elemental Analysis for C^sHae^Oe-HCt: 

Calcd. : C 63.67; H 7.19; N 5.12 

Found : C 63.54; H 7.13; N 5.11 

as Example 59 

A mixture of 67<lihydroxy-3 l 4-<lihydro-1(2H)-riaphthalenone (5 g), propyl 1 -iodide (12 g). potassium 
carbonate (11.6 g) and N.N-dlmethylformamide (20 ml) is stirred for 5 hours at room temperature. The 
reaction mixture is poured into water and extracted with ethyl acetate. The extract solution Is washed with 
40 water, dried and subjected to evaporation under reduced pressure. The residue is purified by silica gel 
column chromatography (hexane:ethyl acetate =7:1) to afford 6 f 7-dlpropoxy-3,4-dlhydro-1(2H)- 
naphthalenone (5.7 g), m.p. 63-64* C (colorless needles: recrystallized from. ethyl ether-hexane). 
Elemental Analysis for C16H22O3: 

Calcd. : C 73.25; H 8.45 
45 Found : C 73.32; H 8.46 

Using this product (5.3 g). powdery sodium methoxide (prepared by subjecting a 28% methanol 
solution of sodium methoxide to evaporation to dryness under reduced pressure and dimethyl carbonate (50 
ml), a condensation reaction is carried out in a manner similar to that described in Example 57 to give 
methyl ester of 6,7-dipropoxy-1-oxo-1^,3,4-tetrahydro-2-naphthoic acid (6.3 g) as colorless crystals, m.p. 
so 1 16-117* C (colorless needles: recrystallized from ethyl acetate-hexane). 
Elemental Analysis for CisH2*Os: 

Calcd. : C 67.48; H 7.55 

Found : C 67.76; H 7.66 

This product (5.8 g) is dissolved in a mixture of methylene chloride (50 ml) and methanol (50 ml). The 
55 solution is subjected to reduction by using sodium borohydride (1 g) in a manner similar to that described 
In Example 57. The resulting methyl ester of 6,7-<Jipropoxy-1-hydroxy-1 r 2,3,4-tetrahydro-2-naphthoic acid is 
hydrolyzed with an aqueous solution of sodium hydroxide In a manner similar to that described in Example 
57, followed by treatment with hydrochloric acid in dioxane to give 6,7-dipropoxy-1£-dihydro-3-naphthoic 
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acid (3.5 g) as colorless crystals, m.p. 140-141* C (colorless scales: recrystallized from ethyl acetate). 
Elemental Analysis for Ci/fr^O*: 

Calcd. : C 70.32; H 7.64 

Found : C 70.50; H 7.67 

Example 60 



Using 6,7-dipropoxy-1,2-<lihydrc-3-naphthoic acid (1 g). ttiionyl chloride (2,5 ml) and toluene (10 mi), a 
reaction similar to that described In Example 5 is carried out. The resulting 6,7-dipropoxy-1,2-dihydro-3- 

w naphthoyl chloride is dissolved in N,N-dimethylformamide (5 ml). The solution is added dropwise under 
ice-cooling to a mixture of I^.^S-trimethoxybenzyOpiperazine dihydrochloride (1.23 g). triethylamine (2.5 
ml) and N.N-dimethylformamide (15 ml). The resulting mixture is worked up in a manner similar to that 
described in Example 5. The product is purified by silica gel column chromatography (hexaneiethyl 
acetateracetone = 1 2:8:5) to afford 1 -<6,7^dipropoxy-1 r 2-dihydn>3-naphthoyl)-4-(3.4,5-trimethoxybenzy I)- 

75 piperazine (1.5 g) as colorless crystals, m.p. 100-101' C (colorless needles: recrystallized from ethyl 
acetate-hexane). 

Elemental Analysis for CaihUzNgOs: 

Calcd. : C 69.12; H 7.86; N 5.20 

Found : C 69.31; H 7.81; N 5.23 
20 This product (1 g) is led to hydrochloride in ethanol to thereby afford l-(6,7<lipropoxy-1,2-dihydro-3- 
naphthoyl)-4-<3,4,5-trimethoxv^ hydrochloride (0.9g) as colorless needles, m.p. 203-207* C 

(decomp.). 

Elemental Analysis for C 3 iH42N 2 06*HCl: 
Calcd. : C 64.74; H 7.54; N 4.87 
25 Found : C 64.73; H 7.61 ; N 4.87 
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A mixture of 5.6-dimethoxy-1 HHndene-2-carboxylic acid (0.5 g). thlonyl chloride (1 ml) and toluene (6 
ml) is heated for one hour under reflux. The reaction solution is evaporated under reduced pressure. To the 
residue is added toluene (5 ml), and the mixture is again evaporated under reduced pressure. The resulting 
5 6^methoxy-1H-lndene-2-carbonyl chloride is dissolved in methylene chloride (8 ml). The solution is 
fnS^ m ^ re ^ H3.4^methoxyb^rizoyl)pip^razine hydrochloride (0.8 g). triethylamine 
£.72 g) and methylene chloride (12 ml) over 3 minutes with stirring under ice-cooling. The mixture is then 
stirred at room temperature for one hour. To the reaction mixture is added water (50 ml), and the 
n^ylenechloride layer Is separated. The aqueous layer is extracted with methylene chloride (20 ml) 
These methylene chloride layers are combined and washed with water, dried and evaporated under' 
reduced Pressure The residue is purified by silica gel column chromatography (hexane:ethyl ace- 

(1.03 g). This product is recrystallized from ethyl acetate to give colorless plates, m.p. 183-185' C 
aemental Analysis for C2 6 H 3 oN 2 07: 

Cated. : C 64.71; H 6.26; N 5.81 

Found : C 64.77; H 6.31; N 5.76 



4s Example 62 



* 2^™**^ acid (0.6 g), thionyl chloride 

(1-2 mi) and toluene (10 ml) is heated for one hour under reflux. The reaction solution is subjected to 
evaporation under reduced pressure. To the residue is added toluene (8 ml), which is again subjected to 

Z^nT^T\ P f eSSUrB * 7116 reSuWng 2 ^^oxy^ f 7^ihydro-5H-benzocycloheptene^- 

^nylchtonde is dissolved in methylene chloride (10 ml). The solution is added dropwise to a mixture 

£irl^ hydrochloride (0.84 g), triethylamine (0.94 g) and methylene 

chtonde (15m i) over two minutes with stirring under fee-cooling. The resulting mixture Is then stirred at 

ss ZZTfT^ °"! hOUr ; T ° r8aCtion mlxture is added water < 60 and the methylene layer Is 
separated. The aqueous layer is subjected to extraction with methylene chloride (30 ml). These methylene 
J^ 6 ^^ combed, washed with water, dried and evaporated under reduced pressure The 

/^S 6 If^t^u 8 ? 03 981 °° lumn <*™natography (ethyl acetate: hexane^cetone = 10:5:8) to give 1 
(2.3HJimetrM>xy^-^ 
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g). This product is recrystaJlized from a mixture of ethyl acetate and n-hexane to afford colorless prisms, 



m.p. 164-165* C. 



Elemental Analysis for ChsH^l^hO?: 



Calcd. : C 65.87; H 6.71; N 5.49 



5 



Found : C 65.87; H 6.75; N 5.44 



Example 63 



To a mixture of 1-(2.3KJimethoxy-6.7-dihydro-5H-benzoc^^ (08 g), 

to 3.4,5-trimethoxy benzoic acid (0.55 g), triethylamine (0.4 g) and N t N-di meth y If orrn amide (10 ml) is added 
dropwise diethyl phosphorocyanidate (0.5 g) with stirring under ice-cooling. The reaction mixture is stirred 
for one hour at room temperature. To the reaction mixture are added water (60 ml) and ethyl acetate (50 
ml), followed by shaking. The organic layer is separated, washed with water, dried and concentrated under 
reduced pressure. The residue is purified by silica gel column chromatography (eluent, ethyl ace- 
rs tate:hexane:acetone = 10:5:8) to afford 1^2,3-dimethoxy-6 f 7Kiihydro-5H-benzocyclohepten-8-ylcarbonyl)-4- 
(3,4,5-trimethoxybenzoyl)piperazine (1.1 g). This product is in agreement with the compound obtained by 
Example 62 in physico-chemical constants. 



To a mixture of 1-(2 f 3-dimemoxy-6,7-dihydro-5H-benzcx;yclohepten-8^ (1.2 g), 

triethylamine (0.5 g) and methylene chloride (20 ml) is added dropwise, with stirring under ice-cooling, a 
solution of 3,4.5-trimethoxybenzoyl chloride (1.0 g) in methylene chloride (25 ml). The reaction mixture is 
stirred for one hour at room temperature. The reaction mixture is pourd into ice-water (100 ml), and 
25 extracted with methylene chloride. The organic layer is washed with water, dried and concentrated under 
reduced pressure. The concentrate is crystallized from ethyl acetate-hexane to give 1-(2,3-dimethoxy-6,7- 
dihydro-SH-benzocyclohepten-e-ytor^ (1.3 g), as obtained in 

Example 62, as colorless prisms, m.p. 164-165* C. 

30 Example 65 

A mixture of 6.7-diethoxy-1,2-dihydro-3-naphthoic acid (0.8 g), thionyl chloride (1.5 ml) and toluene (12 
ml) is heated for one hour under reflux, and the reaction mixture is evaporated under reduced pressure. To 
the residue is added toluene (10 ml), and the mixture is evaporated again under reduced pressure. The 

35 resulting 6.7-diethoxy-1 ,2-dihydro-3-naphthoyl chloride is dissolved in methylene chloride (8 ml). The 
solution is added dropwise to a mixture of 1-(3.4,5-trimethoxybenzoyl)piperazine hydrochloride (1.06 g), 
triethylamine (1.1 g) and methylene chloride (15 ml) over 3 minutes with stirring under ice-cooling. The 
resulting mixture Is then stirred for one hour at room temperature. To the reaction mixture is added water 
(50 ml), and the methylene chloride layer Is separated. The aqueous layer Is extracted with methylene 

40 chloride (20 ml). These methylene chloride layers are combined, washed with water, dried and evaporated 
under reduced pressure. The residue is purified by silica gel column chromatography (ethyl ace- 
tate:acetone:n-hexane = 1 2:85) to afford 1 -(6.7-diethoxy-l ^<llhydn>3-naphthoylH-(3,4,5-trlmethoxyben- 
zoyl)piperazine (1 .45 g). This product is recry stallized from a mixture of ethyl acetate and n-hexane to give 
colorless needles, m.p. 1 27-1 29 "C. 

45 Elemental Analysis for C29H36N2O7: 
Calcd. : C 66.40; H 6.92; N 5.34 
Found : C 66.42; H 6.88; N 5.32 



A mixture of 6,7-dlpropoxy-1,2-dlhydro-3-naphthoic acid (0.8 g), thionyl chloride (1.5 ml) and toluene 
(12 ml) is heated for one hour under reflux. The reaction mixture is evaporated under reduced pressure. To 
the residue is added toluene (10 ml), and the mixture is again evaporated under reduced pressure. The 
resulting 6.7-dlpropoxy-1,2-dihydro-3-naphthoy1 chloride is dissolved in methylene chloride (8 ml). The 
55 solution is added dropwise to a mixture of 1-(3,4 f 5-Wmethoxybenzoyl)piperazine hydrochloride (0.96 g), 
triethylamine (1.1 g) and methylene chloride (15 ml) over 3 minutes with stirring under ice-cooling. The 
resulting mixture is then stirred at room temperature for one hour. To the reaction mixture is added water 
(50 ml), and the methylene chloride layer is separated. The aqueous layer is extracted with methylene 
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chloride. These methylene chloride layers are combined, washed with water, dried and evaporated under 
reduced pressure. The residue is purified by silica gel column chromatography (ethyl acetate:n-hex- 
ane:acetone=22:1) to give H6,7KJipropoxy-1^<fihydro-3-naphthoyl>^.4.5-mmethoxyben2oyl)pipera2ine 
(1.4 g). This product is recrystallized from a mixture of ethyl acetate and hexane to afford colorless needles 
s m.p. 124-126 C. 

Elemental Analysis for C31H40N2O7: 

Calcd. : C 67.37; H 7.30; N 5.07 

Found : C 67.49; H 7.33; N 5.05 

10 Example 67 

A mixture of 6,7-dimethoxy-1,2-dihydro-3-naphthoic acid (0.8 g). thionyl chloride (2.0 mt) and toluene 
(10 mi) is heated under reflux for one hour. The reaction mixture is concentrated under reduced pressure 
To the residue is added toluene (10 mt). and the mixture is again concentrated under reduced pressure 
Thus-obtained 6.7-dimethoxy-1.2-dihydro-3-naphthoyl chloride is dissolved in methylene chloride (8 mt) 
The solution is added dropwise in the course of three minutes, with stirring under ice^cooling. to a mixture 
of 1-(3 4^ethoxybenzoyl)piperazine hydrochloride (1.03 g). triethylamine (1.1 g) and methylene chloride 
(18 mt). The resulting mixture is stirred at room temperature for two hours. To the reaction mixture is 
added water (50 mt). then the methylene chloride layer is separated. The aqueous layer is extracted with 
methylene chloride (15 mt). The methylene chloride layers are combined, washed with water, dried and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (ethvl 
acetate:acetone:hexane = 10:8:5) to obtain 1-(6.7-dimethoxy-1.2Hiihydro^-naphthoylH-(3,4dimethoxyben- 
zoyOpiperaane (1.5 g). The product is recrystallized from ethyl acetate to give colorless needles, m.p. 190- 

25 Elemental Analysis for C^Hao^Os: 
Calcd. : C 66.94; H 6.48; N 6.00 
Found : C 66.88; H 6.49; N 6.18 
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tm ^Tr h ll ; 7 ^ ,me ^" 1 ^' hyd ^^^ 0iC acid (a8 9) ' ch,oride < 2 0 mt > ^d toluene 

TnZlL-H ZT. J 0 " Und8r nSflUX - 1718 reaction mkture Is concentrated under reduced pressure. 
T^u^^rt!? «, ^i 1 ? 8nd * e mbcture is a ** n concentrated under reduced pressure. 
Thus-obtained 6.™,methoxy-1 .2^ihydro-3-naphthoyl chloride is dissolved in methylene chloride (8 mt). 

oT 1-S ESZZZSl r S8, T T*' 8 Under *»<»«*«. the course of three minutes, to a mixture 
mn ^Z^^^ y )P - P T 2,n0 hydrOCn,0ride < 103 «• Wethylamine (1.1g) and methylene chloride (8 
ZtJ^LT^ 9 .? ?J S then s * rod 81 room temperature for one hour. To the reaction mixture s 
w^mS^^ri? W M^ me * y,9ne ,3yer ,s "O"***- Tne *>ue°us 'ayer is extracted 

and "h ( 1 ^* B m9thylene cnloride ^ors are combined, washed with water, dried 

reSj T^SZl^SLL 9&Ka f 9 ^T" n - ,BSidUe ' S porified by *** 9°' oo |um n chromatography 

to 1 ^™ m emoxy-1. 2 -dihydre^^ 
?66M67* S recrystal,i2ed from athyl acetate to give colorless scales, m.p. 

Elemental Analysis for Ca«H3 0 N 2 0s: 
45 Calcd. : C 66.94; H 6.48; N 6.00 
Found : C 66.84; H 6.57; N 5.88 

Example 69 
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(10 m«?IL2ri ZfZ^** ^'^'^o'^aphthoic acid (0.8 g). thionyl chloride (1.5 mt) and toluene 
^ l!?JT r Und8r r6f,UX - 71,6 reacaon m "xture is concentrated under reduced pressure. 
IbtaTnedl 7^e*cTi TS^ < J"* miXtUre ,S ooncentrated under reduced pressure. Thus- 
£5?!. * ^'hydro-S^aphthoyl chloride Is dissolved In methylene chloride (8 mt). The 

f 2 °'^ 0 "l added drop ^ se ' wth *»"«no «"der fce^ooflng. In the course of 5 minutes, to a mixture of 1- 
mlftT^^S^^ nydrochlorlde (1.15 g). triethylamine (1.1 g, and methylene chloride (18 
!1L I ™ .T ? 18 th8n 8tirred at raoni temperature for two hours. To the reaction mixture is 

^XZTJZ^e L^T^l^ Ch ' 0ride ' ayer » 8 708 a « U80us 'aver is e^ra'S with 

methylene chloride (10 mt). The methylene chloride layers are combined, washed with water, dried and 
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concentrated under reduced pressure. The residue is purified by silica gel column chromatography (ethyl 
acetate:hexane:ethanol = 10:5:1) to afford H6.7Kiimethoxy-1 ^ndihydrc^^ 

zoyl)piperazine (1.5 g). This product is recrystaltized from ethyl acetate to give colorless needles, m.p. 171- 
172* C. 

5 Elemental Analysis for C27H32N2O7: 
Calcd. : C 65.31; H 6.50; N 5.64 
Found : C 65.55; H 6.51 ; N 5.66 

Example 70 

w 

A mixture of 6,7-dimethoxy-1^-dihydro-3-naphthoic acid (0.8 g). thionyl chloride (1.5 ml) and toluene 
(10 ml) is heated for one hour under reflux. The reaction mixture is concentrated under reduced pressure. 
To the residue is added toluene (8 mt). and the mixture is again concentrated under reduced pressure. 
Thus-obtained 6,7-dimethoxy-1,2-dihydro-3-naphthoyl chloride is dissolved in methylene chloride (8 mt). 

75 The solution is added dropwise In the course of five minutes, with stirring under ice-cooling, to a mixture of 
1-(2,3,4-trimethoxybenzoyl)pipera2ine hydrochloride (1.15 g), triethylamine (1.1 g) and methylene chloride 
(18 ml). The resulting mixture is then stirred at room temperature for two hours. To the reaction mixture is 
added water (30 ml), and the methylene chloride layer is separated. The aqueous layer is extracted with 
methylene chloride (10 ml). The methylene chloride layers are combined, washed with water, dried and 

20 concentrated under reduced pressure. The residue is treated with ethanol to give crystalline solid which is 
collected by filtration. This product is recrystalllzed from ethyl acetate to give l-(6.7-dlmethoxy-1^-dihydro- 
S-naphthoylH-a.S.^-trimethoxybenzo^piperazine (1.2 g) as colorless powdery crystals, m.p. 166-167* C. 
Elemental Analysis for C27H32N2O7: 
Calcd. : C 65.31; H 6.50; N 5.64 

25 ound : C 65.52; H 6.52; N 5.66 

Example 71 

A mixture of 2,3-dimethoxy-6,7-dlhydro-5H-ben20cycloheptene-8-carboxylic acid (0.5 g), thionyl chloride 
30 (1 ml), and toluene (10 ml) is heated for one hour under reflux. The reaction mixture is concentrated under 
reduced pressure. To the residue is added toluene (10 mt), and the mixture is again concentrated under 
reduced pressure. Thus-obtained 2 t 3-dimemoxy-6,7-dihydro-5H-benzocycloheptene-8-carbonyl chloride is 
dissolved In methylene chloride (6 mt). The solution Is then added dropwise In the course of three minutes, 
with stirring under ice-cooling, to a mixture of 1-(3,4.5-triethoxybenzoyl)piperazine hydrochloride (0.75 g). 
35 triethylamine (1.0 g) and methylene chloride (10 mt). The resulting mixture is then stirred at room 
temperature for 1.5 hours. To the reaction mixture is added water (30 mt), and the methylene chloride layer 
is separated. The aqueous layer is extracted with methylene chloride (15 ml). The methylene chloride 
layers are combined, washed with water, dried and concentrated under reduced pressure. The residue is 
purified by silica gel column chromatography (hexane:ethyl acetate.-ethanol = 10:1 0:1) to afford 1-(2.3- 
40 dimethoxy^ f 7<iihydro-5H-benzocycto (0.95 g). 

This product is recrystalllzed from a mixture of ethyl acetate and hexane to give colorless needles, m.p. 
125-126* C. 

Bemental Analysis for C 8 iHU 0 N207*1/4H20: 
Calcd. : C 66.82; H 7.33; N 5.03 
46 Found : C 66.84; H 7.29; N 4.99 

Example 72 

A mixture of 2,3-diethoxy-6,7<lihydro-5H-benzocydoheptene^carboxylicacid (0.8 g), thionyl chloride 
so (2.2 ml) and toluene (12 mt) is heated for one hour under reflux. The reaction mixture is concentrated 
under reduced pressure. To the residue Is added toluene (10 mt), and the mixture is again concentrated 
under reduced pressure. Thus-obtained 2,3^lethoxy-6.7-d1hydro-5H-be^ chloride 
is dissolved in methylene chloride (6 ml). The solution is added dropwise in the course of three minutes, 
with stirring under ice-cooling, to a mixture of 1-(3,4,5-trimethoxybenzyl)pipera2ine hydrochloride (1.14 g), 
65 triethylamine (1.8 g) and methylene chloride (18 mt). The resulting mixture is stirred for one hour at room 
temperature. To the reaction mixture is added water (50 mt), and the methylene chloride layer is separated. 
The aqueous layer is extracted with methylene chloride (30 mt). The methylene chloride layers are 
combined, washed with water, dried and concentrated under reduced pressure. The residue is purified by 
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silica gel column chromatography (eluent, hexane:ethyl acetate:acetone = 2:2:1 ) to afford H2,3-diethoxy-6,7- 
dihydro-5H-benzocydohepten-8-ylcarbonyl)^ (1.3 g). This product is re- 

crystallized from ethyl acetate to give colorless needles, mp. 133-134* C. 
Elemental Analysis for C30H4.0N2O6: 

Calcd. : C 68.68; H 7.68; N 5.34 

Found : C 68.98; H 7.73; N 5.32 

This product (1.1 g) is led to hydrochloride in a mixture of ethanol and ethyl ether to give 1-(2.3- 
diethoxy^7«dihydro-5H-benzocycloh hydrochloride 
(1 .1 g) as colorless crystals, m.p. 1 82-1 84 * C. 
Elemental Analysis for C 3 omoN 2 06»HCl: 

Calcd. : C 64.22; H 7.36; N 4.99 

Found : C 63.97; H 7.37; N 4.87 



Example 73 



A mixture of 2,3-diethoxy-6,7-cfihydro-5H-benzocydohept^^ (0.8 g), thionyl chloride 

(2.2 ml) and toluene (12 ml) is heated for one hour under reflux. The reaction mixture is concentrated 
under reduced pressure. To the residue is added toluene (10 ml), and the mixture is again concentrated 
under reduced pressure. Thus-obtained 2.3-diethoxy-6,7-dihydro-5H-benzcc^^ chloride 
is dissolved in methylene chloride (6 ml). The solution is added dropwise in the course of three minutes, 
with stirring under ice-cooling, to a mixture of 1-(3,4,5-trimethoxybenzoyl)piperazine hydrochloride (1.0 g), 
triethylamine (1.1 g) and methylene chloride (15 ml). The resulting mixture is stirred at room temperature 
for 1.5 hour. To the reaction mixture is added water (30 ml), and the methylene chloride layer is separated. 
The aqueous layer is extracted with methylene chloride (20 ml). The methylene chloride layers are 
combined, washed with water, dried and concentrated under reduced pressure. The residue is purified by 
silica gel column chromatography (eluent, ethyl acetaterhexaneracetone = 12:85) to afford 1 -(2.3-diethoxy- 
6,7-dihydro-5H-benzocydohepten-8-yte (1 ,45 g) . -7-^3 product 

is recrystallized from ethyl acetate to give colorless needles. m.p. 183-185* C. 
Elemental Analysis for C30H3SN2O7: 

Calcd. : C 66.90; H 7.11; N 5.20 

Found : C 66.78; H 7.13; N 5.13 



Example 74 



A mixture of 2 t 3^imetrioxy^ t 7-dihydrc^5H^^ acid (1.8 g), thionyl chloride 

(3 ml) and toluene (30 ml) is heated for one hour under reflux. The reaction mixture is concentrated under 
reduced pressure. The concentrate is dissolved In methylene chloride (25 ml). The solution Is added 
dropwise, with stirring under ice-cooling, to a mixture of 1-formyl piperazine (2.0 g) and methylene chloride 
(30 ml). The reaction mixture Is stirred for two hours. After addition of water, the mixture is extracted with 
methylene chloride. The organic layer is washed with water, dried and concentrated under reduced 
pressure. Methanol (60 ml) and 3N hydrochloric add (60 ml) are added to the residue, and the mixture is 
heated for three hours under reflux. The reaction mixture is concentrated under reduced pressure, and the 
concentrate is subjected to extraction with ethyl acetate. The aqueous layer is made alkaline with sodium 
hydroxide, followed by extraction with methylene chloride. The organic layer is washed with water, dried 
and concentrated under reduced pressure. The residue is recrystallized from ethyl acetate to afford 1-(2.3- 
dimethoxy-6,7Kfihydro-5H^zc^ as colorless needles (1.2 g), m.p.137- 

1 38 C. 

Elemental Analysis for CisH2*N 2 03«1/2H 2 0: 
Calcd. : C 66.44; H 7.74; N 8.61 
Found : C 66.49; H 7.73; N 8.55 



Example 75 



To a mixture of W2,3^imethoxy-6.7-dihydro-5r^^ (1 .2 g), 

tnetnylamine (0.5 g) and methylene chloride (20 ml) is added dropwise. with stirring under ice^cooling, a 
solution of 3.5-dimethoxy-4-ethoxybenzoyt chloride (1.0 g) in methylene chloride (20 ml). The reaction 
mixture is then stirred for one hour at room temperature, and then poured into ice-water, followed by 
extraction with methylene chloride. The organic layer is washed with water, dried and concentrated under 
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reduced pressure. The concentrate is purified by silica gel column chromatography (hexane:ethyl ace- 
tateracetone = 1 2:1 ) to afford 1 -(2,3-dimethoxy-6,7-dihydro-5H-b«nzocydohep 

dimethoxy-4-ethoxybenzoyl)ptperazine (0.9 g). This product is recrystallized from ethyl acetate-hexane to 
give colorless needles, m.p. 171-172* C. 
5 Elemental Analysis for CasHssNaOz: 

Calcd. : C 66.40; H 6.92; N 5.34 

Found : C 66-21 ; H 6.89; N 525 

Example 76 

10 

A mixture of 1 -(3 ,4.5-trimethoxy benzoyl) pi perazine (2.0 g), a Lawesson reagent [2,4-bis(4-methox- 
yphenylj-l^ithia^^iphosphethan^.^isulfide] (2.9 g) and benzene (20 ml) is heated for 30 minutes 
under reflux. 1N HCt (100 ml) and ethyl acetate are added to the reaction mixture. The mixture is shaken. 
Trie aqueous layer is separated, and treated with an aqueous solution of sodium hydroxide to make the 
75 system alkaliine, followed by extraction with methylene chloride. The organic layer is washed with water, 
dried, and concentrated under reduced pressure. The residue Is recrystallized from methylene chloride to 
give 1-(3 i 4,5-trimethoxythiobenzoyI)pip€»'azine as pale yellow crystals (1.3 g). m.p. 116-118" C. 
Elemental Analysis for Ci*H 2 oN 2 03S«3/4H20: 

Calcd. : C 54.26; H 6.99; N 9.04 
20 Found : C 54.39; H 6.72; N 9.03 

A mixture of 2,3-dimethoxy-6.7-dihydro-5H-benzocycloheptene-8-carboxylic acid (0.6 g), thionyl chloride 
(1 ml) and toluene (10 ml) is heated for one hour under reflux. The reaction mixture is concentrated under 
reduced pressure. A solution of the residue in methylene chloride (8 ml) is added dropwise, with stirring 
under ice-cooling, to a mixture consisting of 1-(3 l 4 ( 5-trimethoxythiobenzoyl)pi perazine (0.72 g), triethylamine 
25 (0.8 ml) and methylene chloride (10 ml). The mixture is stirred for 24 hours. After addition of water, the 
reaction mixture is shaken thoroughly. The organic layer is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue Is recrystallized from ethyl acetate to give 1-(2,3- 
dimethoxy^,7-dihydro-5H-benzocyclohepte^ as pale 

yellow crystals (12 g), m.p. 1 72-1 73 "C. 
30 Elemental Analysis for C28H34.N2O6S: 

Calcd. : C 63.86; H 6.51; N 5.32 

Found : C 63.59; H 6.54; N 5.31 

Example 77 

35 

In a manner similar to that described in Example 62, 6,7-dimethoxy-2-naphthoic acid and 1 -(3,4,5- 
trimethoxybenzoyl)pi perazine are subjected to amidation to give 1-(6,7-dimethoxy-2-naphthoyt>-4-{3,4,5- 
trimethoxybenzoyOpiperazine. This product is recrystallized from ethyl acetate to give colorless needles, 
m.p. 224-226 *C. 
40 Oemental Analysis for C27H30N2O7: 

Calcd. : C 65.57; H 6.11; N 5.66 

ound : C 65.60; H 6.17; N 5.56 

Example 78 

45 

In a manner similar to that described in Example 62, 3 t 4-dimethoxy-6,7-dihydro-5H-benzocycloheptene- 
8-carboxylic acid and 1-(3.4 t 5-tiimethoxybenzoyl)plperazlne are subjected to amidation to give ^i?^ 
dlrriethoxy-6,7-dihydro-5H-benzocy^ This prod- 

uct is recrystallized from ethyl acetate to give colorless prisms, m.p. 133-134* C. 
so Elemental Analysis for C28H34.N2O7: 

Calcd. : C 65.87; H 6.71 ; N 5.49 

Found : C 65.84; H 6.79; N 5.52 

Example 79 

55 

In methanol (20 ml) is dissolved 1-{6,7-dimethoxy-3,4-dihydro-3-naphthoyl>^(3,4,5-trimethoxybenzoy1>- 
plperazine (0.6 g). The solution Is subjected to catalytic reduction in a stream of hydrogen in the presence 
of a 10% palladium-carbon (0.3 g). The reaction mixture is filtered off. The filtrate is concentrated under 
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25 



reduced pressure. To the concentrate is added ether, and the mixture Is stirred. The resulting colorless 
powder is collected by filtration to afford 6,7-dimethoxy-1 ^.3,4^tetrahydro-2-r^prrthoyl)^(3 t 4,5-trirnethox- 
ybenzoyl)piperazine (0.5 g). 

NMR-spectrum (CDCl 3 ) 5:1.7-3.1 ppm (6H, multiplet), 3.65 ppm (8H), 3.83 ppm (3H, singlet OCH 3 ) 3 90 
5 ppm (12H, singlet, OCH 3 ), 6.55 ppm (2H, singlet), 6.62 ppm (2H, singlet) 
Elemental Analysis for C 2 7H 3 *N 2 07«1/4H2 0: 
Calcd. : C 64.46; H 6.91; N 5.57 
Found : C 64.33; H 6.74; N 5.73 

10 Example 80 

A mixture of 2 f 3-diben2yloxy-6.7 f 8^tetrahydro-5H-benzocydohepten-2-one (6.0 g) f sodium methoxide 
(4.4 g) and dimethyl carbonate (80 ml) is heated under reflux in a stream of nitrogen for six hours. After 
cooling, water and dilute hydrochloric acid are added to the reaction mixture, and the acidic solution is 
is extracted with ethyl acetate. The organic layer is washed with water, dried and subjected to concentration 
under reduced pressure to cause precipitation of crystals. This product is collected by filtration to obtain 
methyl ester ^of 2>dibenzytoxy-9^xo^,7,8,9-tetrah^ acid (6 7 } 

m.p. 106-108 C (colorless needles: recrystallized from ethyl acetate-hexane) 
Elemental Analysis for C27H26O5: 
20 Calcd. : C 75.33; H 6.09 
Found : C 75.36; H 5.89 

In a mixture of methylene chloride (80 ml) and methanol (100 ml) is dissolved the product obtained 
above. To the solution is added sodium borohydride (1.5 g) in limited amounts. To the reaction mixture is 
added water. The methylene chloride layer is separated, and the aqueous layer is extracted with methylene 
chloride. The organic layers are combined, washed whh water and dried, followed by concentration under 
reduced pressure. Thus^obtained methyl ester of 2.3KJibenzy1oxy-94iydroxy-6.7,8,9-tetrahydro-5H- 
benzocydoheptene-S-carboxylic acid is dissolved in methanol (150 ml). To the solution is added 1N 
aqeuous solution of sodium hydroxide (100 ml), and the mixture is stirred at 60 *C for 30 minutes After 
on C !^l 9 '. C ° n ! entr !!! d , hydroch,oric acid 05 ml) is added to the reaction mixture, and the mixture is 
30 extracted with methylene chloride. The organic layer is concentrated under reduced pressure. To the 
residue is added dioxane (50 ml) and concentrated hydrochloric add (4 ml), and the mixture is stirred at 
80 C for 15 minutes. After addition of water, the reaction mixture is extracted with ethyl acetate. The 

^SHIJJ XT, W3 ?!? e . d Waten dried 3nd c *» n *«" ""der reduced pressure. The residue is 
recrystallized from ethyl acetate-hexane to give 2.3Klibenzyloxy-6,7-<iihydro-5H-ben2ocydoheptene-8^ar- 
boxyhc acid as colorless needles (3.75 g). m.p. 1 80-1 81* C. 
Elemental Analysis for C26H 2 *0*: 
Calcd. : C 77.98; H 6.04 
Found : C 78.05: H 6.09 

40 Example 81 

, He i* re ° f 2; 3 ^ be "^ 10 ^^ add (3.0 g). thionyl chlo- 

nnl ( 10 U6ne (4 ^ ml) 18 h6ated for one hour under reflu *- The reaction mixture fe concentrated 

45 TnZilT 2? £ e - SUre ' J he / eSUWng acid ch,oride dlssolved ln methylene chloride (30 ml) is added 
2S « ?? "C der lc ^ coo,in 9' t0 a of H3.4.5.trimethoxybenzo y l)piperazine (2.52 g). 

1 and methylenechloride (50 ml). To the reaction mixture Is adJed^ter. followed by 

22 nr^r^ ?"T' C ,ayer ]s washed ^ d ** ^d concentrated under 

22? 22? " ? 6 T I d,SS ° ,Ved in aCetate ' washed mutB hydrochloric acid and an 
so 22? ? ♦ sodium hydrogencarbonate. dried and concentrated under reduced pressure. The 

22 h fr ° m 6ttlyl ^te-hexane to give 1-(2.3^ibenzyloxy^ 7-dih y dro-5H. 

benzocyclohepten^ylcarb^ as colorless needles, mp. 130- 

Bemental Analysis for C* 0 rU 2 N 2 O7: 
Calcd. : C 72.49; H 6.39; N 4.23 
ss ound : C 72.38; H 6.46; N 4.22 

Example 82 
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In acetic acid (40 ml) is dissolved 1-(2 t 3-diben2yloxy-6J-dihydro-5H-ben20cyclohepten-8-ylcarbonyl>-4- 
(3A5-trimethoxybenzoyl)piperazine (4.0 g). To the solution is added an acetic acid solution of 30% 
hydrobromic acid (40 ml). The mixture is stirred at room temperature for one hour. To the reaction mixture 
is added water and ethyl acetate, and the mixture is shaken. The organic layer is washed with water and an 
s aqueous solution of sodium hydrogencarbonate, dried and concentrated under reduced pressure. The 
residue is purified by silica gel column chromatography (eluent. acetone:ethyl acetate:hexane:methylene 
chloride = 2:1:1 :1) to give 1 -^.S^iihydroxy-e^ihydro-SH-benzocy clohepten-8-y Icarbony |)-4-{3,4,5- 
trimethoxybenzoyl)piperazine (1.25 g). This product is recrystallized from ethyl acetate to give colorless 
crystals . m .p. 206-207 * C. 
io Elemental Analysis for C2eH3oN 2 07«1/4H20: 

Calcd. : C 64.12; H 6.31; N 5.75 

Found : C 64.22; H 6.15; N 5.73 

Example 83 

is 

A mixture of 2 l 3-dimethoxy-5 i 6.7,8,9.10-hexahydrobenzocycloocten-5-one [R. Legros and P. Cangiant. 
Compt Rend., 250 t 147 (1960)] (0.8 g), sodium methoxide (0.34 g) and dimethyl carbonate (3.6 ml) is 
heated for two hours under reflux in a stream of nitrogen. The reaction mixture is cooled, and then poured 
into ice-water containing 1N HCl (20 ml), and the mixture is extracted with ethyl acetate. The organic layer 
20 Is washed with water, dried and then concentrated under reduced pressure to afford methyl ester of 2,3- 
dimethoxy-5-oxo-5,6,7,8,9.ia-hexahydrobenzocyclooctene-6-carboxylic acid as a pale yellow oily product 
(0.85 g). This product is dissolved in methanol (25 ml) and methylene chloride (15 ml). To the solution is 
added sodium borohydride (0.4 g) in limited amounts with stirring. The mixture is stirred for 1.5 hours. After 
addition of water (50 ml), the reaction mixture is shaken thoroughly. The organic layer is separated, and the 
25 aqueous layer is extracted with methylene chloride. The organic layers are combined and concentrated 
under reduced pressure. The residue Is dissolved in a mixture of methanol (3 ml) and acetone (10 ml). To 
the solution is added a IN aqueous solution of sodium hydroxide (10 ml), and the mixture Is stirred at 
60" C for 10 minutes. The reaction mixture Is cooled and then made acid with hydrochloric add, and the 
mixture is extracted with ethyl acetate. The organic layer Is concentrated under reduced pressure. To the 
30 residue is added dioxane (8 ml) and concentrated hydrochloric acid (3 ml), and the mixture Is stirred at 
90* C for 30 minutes. After cooling, water (50 ml) is added to the reaction mixture, and the mixture is 
extracted with ethyl acetate. The organic layer is washed with water, dried and then concentrated under 
reduced pressure. Precipitating crystals are collected by filtration to give 2,3-dimethoxy-5,6,7,8- 
tetrahydrobenzocyclooctene-9-carboxylic acid (0.6 g). This product is recrystallized from ethyl acetate to 
35 give colorless needles, m.p. 200-201 * C. 
Elemental Analysis for C15H18O4: 

Calcd. : C 68.69; H 6.92 

Found : C 68.56; H 6.99 

40 Example 84 

A mixture of 2,3-dimethoxy-5,6,7,8 t -tetrahydrobenzocyclooctene-9-carboxylicacid (0.25 g), thionyl chlo- 
ride (0.7 ml) and toluene (5 ml) is heated for one hour under reflux. The reaction mixture is concentrated 
under reduced pressure. To the residue is added toluene (5 ml), and the mixture is again concentrated 

45 under reduced pressure. The resulting 2.3-dimethoxy-5,6,7,8-tetrahydrobenzc^yclocK^ene-9K^rtX)ny^ chlo- 
ride Is dissolved in methylene chloride (3 ml). The solution Is added dropwise In the course of three 
minutes, with stirring under ice-cooling, to a mixture of 1-{3,4,5-trimethoxybenzyl)piperazine hydrochloride 
(0.37 g), triethylamine (0.58 g) and methylene chloride (8 ml). The mixture is then stirred at room 
temperature for one hour. To the reaction mixture is added water (30 ml), and the methylene chloride layer 

so is separated. The aqueous layer is extracted with methylene chloride (10 ml). The methylene chloride 
layers are combined washed with water, dried and concentrated under reduced pressure. The residue is 
purified by silica gel column chromatography (hexane:ethyl acetate:ethanol = 10:15:2) to give 1-<2,3- 
dimethoxy-5,8,7,8^etrahydrobenzocyd^ as a 

colorless oily product (0.45 g). 

55 In a mixture of ethanol and ethyl ether, the above product (0.45 g) is led to hydrochloride to give 1-(2,3- 
dimethoxy-5,6.7,8-teti^ydrobenzocyd hydrochlo- 
ride (0.45 g) as colorless prisms, m.p. 200-203* C. 
Elemental Analysis for CasHasl^O^HCl: 
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Calcd. : C 63.67; H 7.19; N 5.12 
Found : C 63.67; H 7.20; N 5.03 

Example 85 

A mixture of 2.3-dimethoxy-5.67.8-tetrahydroben2ocydoc»ctene-9-<arboxylic acid (0.3 g), thionyl chlo 
nde (0.8 mt) and toluene (6 mt) is heated for one hour under reflux. The reaction mixture is concentrated 
under reduced pressure. To the residue is added toluene (5 mt). and the mixture is again concentrated 
under reduced pressure. Thus-obtained 2.3-dimemoxy-5,6.7.8-tetrahydroben20cydc<>ctene-9-cart)onyl ehlc- 
nde is d.ssolved in methylene chloride (3 mt). The solution is added dropwise in the course of three 
m.nutes. with stirnng under ice-cooling, to a mixture of 1-(3.4,5-trimethoxybenzoyl)piperazine hydrochloride 
(0.4 g), tnethylamine (0.43 g) and methylene chloride (8 mt). and the mixture is then stirred for two hours at 
room temperature. To the reaction mixture is added water (20 mt). and the methylene chloride layer is 
separated. The aqueous layer is extracted with methylene chloride (10 mt). The methylene chloride layers 
are combined, washed with water, dried and then concentrated under reduced pressure. The residue is 
punfied by silica gel column chromatography (ethyl acetate:hexane:ethanol = 15:10:2) to give W23- 
dimethc^-5.6.7.8-tetrahydrotenzocyd * " 

Th. S> product is recrystallized from a mixture of ethyl acetate and hexane to give colorless prisms, m*. 170- 

X Elemental Analysis for C 2 s H 36 N 2 O7 : 
Calcd. : C 66.40; H 6.92: N 5.34 
Found : C 66.50; H 7.00; N 5.28 



10 



75 



Example 86 



25 



30 



3S 



40 



To a solution of H2.3^imemoxy-6.7-dihydro-5H-be^ 
ybenzoyoplperazine (1.0 g) obtained in Example 62 In ethanol (50 mt) Is added 10% patedJums^rbor TSo 
mg) followed by catelytic reduction in a stream of hydrogen. The reaction mixture is filtered off. and the 
fittra e is concentrated under reduced pressure. To the residue is added ether, and the mixture Is stirred to 

P^erazineas^ 

NMR-spectrum (CDCt 3 ) «: 1.80-2.25 ppm (4H. multiplet). 

S^f^SlS!!^^ PPm (8H ' 3 85 PPm (15H " *»* ° CHs >- 6 59 «"» < 2H ' 



KBr 

IR-spectrum v maJ5 cm-i : 2950, 1650, 1590 



Example 87 



45 



50 



a nh A H miXtUr8 J Jf 2 '^'^ ro ^- 7 ^ etI ^dro-5H-benzocyclohepten-5-one(10 g). benzyl chloride (8 g) 

mixture" SS^lSTJ'S T*T° <2 °° ^ * * ^'^^ ^ ^ -actiS 

Sr ed in^S. TJTn fi trate is concentrated under reduced pressure. The concentrate is 

p^tre The^re^ *; ^ T ' S W3Sh8d With water ' dried and concentrated under reduced 
^mi.™ > £m£-1,T? ?£ C °' Umn ehrem "'OT*y (eluent, hexane:ethy. ace- 

onTTafl 521^ * ^ 2 -^'o^-3^ydrexy-6.7.8.9-tetrahydro-5H-benzc^doheW 
one(8.8 g). Th.s product « recrystallized from ethyl acetate-hexane to giye colorless needles, m.p. 127- 



Elemental Analysis for CnHiaOa: 
Calcd. : C 76.57; H 6.43 
SS Found : C 76.39; H 6.44 



and A N TJrj? ? 9 3b °^ P ^ UCt (5 ° 9)> dimemyl s ? ttate < 3 - 4 9). anhydrous potassium carbonate (5.0 g) 
and N ^methyrformamide (60 mt) is stirred at 80 *C for 24 hours. To theWtion mixture is added 
water, followed by extraction with ethyl acetate. The organic layer is washed witiTSe hy^oriclcS 
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sodium hydrogencarbonate and water, successively, dried and then concentrated under reduced pressure. 
The residue is purified by silica gel column chromatography (eluent, hexane:ethyl acetate = 2:1) to give 2* 
benzyloxy-a-methoxy-e.T.S^tetrahydro-SH-benzocyclohepten-S-one (4.5 g). This product is recrystallized 
from ethyl acetate-hexane to give colorless needles, m.p. 95-96* C. 
s Elemental Analysis for C19H20O3: 

Cated. : C 77.00; H 6.80 

Found : C 76.98; H 6.83 

Subsequently, a mixture of the above product (2.5 g). sodium methoxide (2.3 g) and dimethyl carbonate 
(60 ml) is heated for five hours under reflux. The reaction mixture is poured into" ice-water containing 
70 concentrated hydrochloric acid (6 ml), and then extracted with ethyl acetate. The organic layer is washed 
with water, dried and concentrated under reduced pressure to leave methyl ester of 2-benzyloxy-3-methoxy- 
5-oxo-6.7,8,9-tetrahydro-5H-benzocycloheptene-6-carboxylic acid as a reddish brown oily product (2.8 g). 



75 



20 



m-spectrumv" 6 ^ cm-1 : 1740, 1640, 1600, 1510, 1440, 1370, 1240, 1210, 
m 1130, 1100, 1020 



To a solution of the above product (2.7 g) dissolved In a mixture of methylene chloride (60 ml) and 
methanol (70 ml) Is added sodium borohydride (0.6 g) in limited amounts at room temperature with stirring. 
The mixture is stirred for one hour. After addition of water, the reaction mixture is extracted with methylene 
chloride. The organic layer is concentrated under reduced pressure. To a solution of the residue in 

25 methanol (50 ml) is added a 10% aqueous solution of sodium hydroxide (10 ml), and the mixture is stirred 
at 60* C for 30 minutes. The reaction mixture is cooled and. then, methanol is distilled off under reduced 
pressure. The aqueous layer is made acid with 10% hydrochloric acid, followed by extraction with 
methylene chloride. The organic layers are combined and concentrated under reduced pressure. To the 
residue are added dioxane (30 ml) and concentrated hydrochloric acid (1 ml), and the mixture Is stirred at 

at) 80 *C for one hour. After cooling and subsequent addition of water, the reaction mixture is extracted with 
ethyl acetate. The organic layer is washed with water, dried and then concentrated under reduced pressure. 
To the residue is added ether, and the resulting precipitates are collected by filtration to give 3-benzyloxy-2- 
methoxy-6,7-dihydro-5H-benzocycloheptene-8-carboxylic acid (1.8 g). This product is recrystallized from 
ethyl acetate to give colorless crystals, m.p. 163-165* C. 

35 Elemental Analysis for C2oH2oOi«1/3H20: 
Calod. : C 72.71 ; H 6.31 
Found : C 72.56; H 6.20 



Example 88 

40 

A mixture of 3^nzyloxy-2-methoxy-6,7-dihydro-5H-benzocycloheptene-8-carboxylic acid (1.5 g), 
thionyl chloride (1.5 ml) and toluene (12 ml) is heated for one hour under reflux. The reaction mixture is 
cooled and, then concentrated under reduced pressure. A solution of the residue In methylene chloride (8 
ml) is added dropwise, with stirring under ice-cooling, to a mixture of 1-(3,4,5-trimethoxybenzoyl)piperazine 
« (1.7 g), trlethylamine (1.3 ml) and methylene chloride (15 ml). The mixture is stirred for two hours. After 
addition of water, the reaction mixture is extracted with methylene chloride. The organic layer Is washed 
with dilute hydrochloric acid, an aqueous solution of sodium hydrogencarbonate and water, successively, 
dried and concentrated under reduced pressure. The residue is recrystallized from ethyl acetate to give 1- 
(3-benzyloxy-2-methoxy-6,7-dihydro-5H-benz 
so piperazine (2.4 g) as colorless plates, m.p. 140-142* C. 
Elemental Analysis for C34H38N 2 07«H 2 0: 
Calcd. : C 67.53; H 6.67; N 4.63 
Found : C 67.63; H 6.74; N 4.51 



55 Example 89 



A mixture of 1 -(3-benzyloxy-2-methoxy-6,7-dihydro-5H-benzcK^clohepten*ylcarbonyl)-4-(3,4,5- 
trimethoxybenzoyl)piperazine (1.7 g), a 30% acetic acid solution of hydrobromic acid (6 ml) and acetic acid 
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(12 mi) is stirred at room temperature for 40 minutes. To the reaction mixture is added ether (100 ml), and 
the resulting precipitates are collected by filtration. To the precipitates are added ethyl acetate and water. 
The mixture is shaken, then the organic layer is separated. The organic layer is washed with an aqueous 
solution of sodium hydrogencarbonate. and water, and dried, followed by distilling off the solvent under 
reduced pressure. The residue is purified by silica gel column chromatography (eluent, hexanerethyl 
acetate^cetonejTiethylene chloride = 1 :1 :1 :1 ) to give 1 -(3-hydroxy-2-methoxy-6,7-dihydro-5H- 
benzocyclohepten-8-yicanbonyl)^ (1.2 g). Recrystailization of this prod- 

uct from ethyl acetate affords colorless crystals, m.p. 198-199* C. 
Elemental Analysis for C27H32N2O7: 

Calcd. : C 65.31; H 6.50; N 5.64 

Found : C 65.25; H 6.51; N 5.86 



Example 90 



A mixture of 2,3-dihydroxy-6,7,8,9-tetrahydro-5H-benzocyclohepten-5-one(1.0 g), dimethyl sulfate (0.65 
g). anhydrous potassium carbonate (0.86 g) and acetone (20 ml) is stirred at 50 # C for two hours. After 
cooling, the reaction mixture is subjected to filtration, and the filtrate is concentrated under reduced 
pressure. To the concentrate is added water, which is extracted with ethyl acetate. The organic layer is 
washed with water, dried and concentrated under reduced pressure. The residue is purified by silica gel 
column chromatography (hexanerethyl acetate = 5.1) to afford 3-hydroxy-2-methoxy-6,7 f 8.9-tetrahydro-5H- 
benzocycJohepten-5-one (0.67 g), which is recrystallized from ethyl acetate-hexane to give colorless 
needles, m.p. 115-116 C. 
Elemental Analysis for Ci 2 H,40 3 : 

Calcd. : C 69.89; H 6.84 

Found : C 69.79; H 6.80 

A mixture of 3-hydroxy-2-methoxy-6,7 f 8.9-tetrahydro-5H-benzocyclohepten-5<)ne (2.5 g). benzyl chlo- 
ride (1.84 g). anhydrous potassium carbonate (2.5 g) and N.N-dimethylformamide (20 mi). Is stirred at 
80 C for three hours. The reaction mixture is poured into ice-water, followed by extraction with ethyl 
acetate. The organic layer is washed with water, dried and concentrated under reduced pressure. The 
concentrate is purified by silica gel column chromatography (hexanerethyl acetate = 4.1) to afford 3- 
benzyloxy-2-methoxy-6.73 f 9-tetrahydro-5H-benzocyctohepten-5-one (3.3 g) as crystals. This product is 
recrystallized from ethyl acetate-hexane to give colorless needles, m.p. 64-65* C 
Elemental Analysis for Ci 9 H 2 o O3 : 

Calcd. : C 77.00; H 6.80 

Found : C 77.21 ; H 6.84 

A mixture of 3-benzyloxy-2-memoxy^.7,8.9-tet^ ^ g)# sodium 

methoxide (2.8 g) and dimethyl carbonate (100 ml) is heated for four hours under reflux in a stream of 
nrtrogen. The reaction mixture is poured into ice-water containing concentrated hydrochloric acid (10 ml), 
and extracted with ethyl acetate. The organic layer is washed with water, dried and concentrated under 
reduced pressure to afford S-benzyloxy^-methoxy-S^xo^^.S.g-tefrahydro-SH-benzcjcycloheptBne-O-car- 
boxylic acid methyl ester (3.7 g) as a pale yellow oily product 
Bementai Analysis for C2iH 22 Os: 

Calcd. : C 71.17; H 6.26 

Found : C 71.43; H 6.12 

^L^°^° bt f! n ^ 2* 136 9) fS dlSSO,ved in a mlxture of methanol (80 ml) and methylene 

chtonde (60 nU). To the solution is added in limited amounts sodium borohydride (0.6 g) with stirring. The 
mixture is stirred for two hours. After additoin of water, the mixture is shaken. The organic layer Is separated 
a Hl? nC ^K, trated Undef reduced pressure - 7116 concentrate is dissolved in methanol (50 ml), to which is 
SSnn, !?^ S ^ ,Uti °!! * SOdium h y droxid * (30 mi), followed by stirring at 60'C for 30 minutes. 
Methanol is d, stilled off under reduced pressure, and the reaction mixture is made acid with dilute 
hydrochloric acid, which is extracted with methylene chloride. The organic layer is concentrated under 
reduced pressure. To the concentrate are added dioxane (30 ml) and concentrated hydrochloric acid (2 

hv 0 ^ miXtUr l ,S fT* at 90 C fof 10 minutes - 71,8 reaction mbcture is P° urQd ice-water, followed 
by exfraction with ethyl acetate. The organic layer is washed with water, dried and concentrated under 
reduced pressure to afford crude crystals, followed by recrystailization from ethyl acetate to give 2- 
benzyl^-^meto acjd (2 4 g) n ^ ^ 

fri.p. 172-173 C. 
Elemental Analysis for C2oH 2 oO*: 
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Calcd. : C 74.06; H 6.21 
Found : C 73.88; H 6.24 

Example 91 

5 

A mixture of 2-benzyloxy-3-methoxy-6,7<Jihydro-5H-benzocycloh acid (1.5 g). 

thionyl chloride (1.5 ml) and toluene (15 ml) is stirred at 100* C for one hour. The reaction mixture is 
concentrated under reduced pressure. The concentrate is dissolved in methylene chloride (10 ml). The 
solution is added dropwise. with stirring under ice-cooling, to a mixture of 1 -(3 ,4;5-trimethoxybenzoy ty- 
ro piperazine (1.7 g) t triethylamine (1.3 ml) and methylene chloride (20 ml). The reaction mixture is stirred at 
room temperature for one hour. The mixture is poured into ice-water, followed by extraction with methylene 
chloride. The organic layer Is washed with 1N HCt, an aqueous solution of sodium hydrogencarbonate and 
water, which is dried and then concentrated under reduced pressure. The concentrate is purified by silica 
gel column chromatography (hexane:ethyl acetateracetone = 5:4:3) to afford 1-(2-benzyloxy-3-methoxy-6,7- 
75 dihydrt>-5H-benzocyclohepten-8-yl<^r^ g) as colorless cry- 

stals. This product is recrystailized from ethyl acetate to give colorless needles, m.p. 151-152*C. 
Elemental Analysis for C34H38N2O7: 

Calcd. : C 69.61; H 6.53; N. 4.77 

Found : C 69.43; H 6.57; N, 4.77 

20 

Example 92 

To a solution of 1-(2-tenzyloxy-3-methoxy-6 f 7-dihydro-5H-benzocyclohepten-8-ylcarbonyl)-4-(3 i 4 i 5- 
trimethoxybenzoyl)piperazine (2.0 g) in acetic acid (12 ml) is added a 30% acetic acid solution of 

25 hydrobromic acid (8 ml), and the mixture is left standing for three hours at room temperature. To the 
reaction mixture is added ethyl ether (120 ml), and then resulting precipitates are collected by filtration. To 
the precipitates thus-obtained are added ethyl acetate and water, and the mixture is shaken. The organic 
layer is separated, washed with an aqueous solution of sodium hydrogencarbonate, dried and concentrated 
under reduced pressure. The concentrate is purified by silica gel column chromatography (hexanerethyl 

30 acetate:acetone:methylene chloride = 1:2:1:1), followed by crystallization from ethyl acetate to afford 1-(2- 
hydroxy-3-rrmthoxy-6,7Klihydio-5H-ber^ 
(1.36 g) as colorless needles, m.p. 192-193" C. 
Elemental Analysis for C27H32N2O7: 
Calcd. : C 65.31; H 6.50; N, 5.64 

35 Found : C 65.01; H 6.50; N. 5.64 

Formulation Example 1 

A mixture of 1-(2,3-dimethoxy^,7-dihydro-5H-benzocyclohepten-8-ylcart>ony l)-4-(3, 4,5-tri methoxyben- 
40 zoyOpiperazine (10 g), lactose (90 g) and com starch (17 g) is granulated with a paste prepared from com 
starch (7 g), to which are added com starch (5 g) and magnesium stearate (1 g). The mixture Is blended 
and formulated into compressed tablets (1000 tablets). 

The compounds (0 of the present invention and their salts are excellent In absorption from intestinal 
canal and show excellent PAF antagonism even by oral administration. Therefore, the compounds (I) and 
45 their salts can be administered not only non-orally such as by injection, but also orally. 
The following test examples explain the effects of this invention more concretely. 

Test Example 1 

so Inhibitory action on PAfHnduced platelet aggregation 

Blood was collected from the hearts of conscious New Zealand white male rabbits weighing 2 to 3 kg 
using citric acid as an anticoagulant (one volume part of 3.15% citric acid relative to 9 volume parts of the 
whole blood). The blood was subjected to centrifuge at 800 rpm for ten minutes to obtain platelet rich 
ss plasma (PRP). The remaining blood after collecting the PRP was subjected to centrifuge at 3000 rpm for 
ten minutes to obtain platelet poor plasma (PPP). PRP was diluted with PPP, and the number of platelets 
was adjusted to 500,000/ut. Platelet aggregation was examined by means of turbidimetry [Born, Nature, 
194 . 927-929 (1962)] with 8 channel aggregometer (NBS HEMA TRACER 6 Nikoh, Bioscience, Japan). 
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More concretely, PRP (250 ui) was kept warm (37 *C) for three minutes in a silicon-processed cuvette, to 
which was added a test sample (25 ui) dissolved in a physiological saline or in lOrnM dimethylsu If oxide 
followed by dilution with a physiological saline. Two minutes later, PAF (25 m, 3 x 10^-1 x 1CT 8 M), 
dissolved in a physiological saline, was added and then the maximum aggregation rate was determined. As 
the control, physiological saline without test sample was added to the cuvette, and the inhibitory rate 
thereon was determined. 

The results are shown in Table 1. 



Table 1 



10 



15 



20 



30 



35 



40 



No.of Example o 
Drug 


Platelet Aggregation Inhibitory Action (%) 
(Drua Concentration* 3 x IfT^Ml 


1 


100 


5 


100 


7 


95 


S 


84 


9 


87 


10 


87 


12 


100 


15 


100 


17 


97 


21 


93 


23 


100 


24 


100 


26 


91 


28 


87 


32 


100 


36 


86 


38 


85 


39 


100 


41 


97 


43 


89 


49 


100 


56 


100 


58 


100 


60 


100 


62 


100 


65 


100 


66 


100 


72 


100 


84 


100 


85 


100 



50 



55 



Test Example 2 

Inhibitory action on PAF-induced hypotension 

wJ^V^J*? ^ 6 *° 8 week old were subjected to the experiment After fasting overnight, the rats 
aoVT'SSS TJZZ Vein under ^thesia with pentobarbital. A transducer (MPU-0.5- 

290-O-lH. TOYO BALDWIN, Japan) was connected with the artery cannula, and blood pressure was 
contnuousty measured When the blood pressure became constant PAF (0 5 to 1.0 ag/kg 250 ut*S 
d^olved ,n a physiological saline was injected through the venous cannuia to lower the to 45 mmHg S 
^H^SSt 2 ""T 5 - PAF WaS injected "« *• average of lowered vaiues of blood 

SEE?!? 7 Z ? * e eo * ot After reSt0rab ' 0n * b,00d P ressure ' *• test s ^ple S prepared by 
J^f^l dWa 3 P h y sioto S ical «■« suspension of gum arabic (5%) were orally 
administered (5ml/kg). then, after 1.2 and 4 hours. PAF was injected. The inhibitory rate tf lowering 
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blood pressure after administration of the test samples against the control. The results are shown in Table 
2. 



Table 2 

5 



10 



15 



20 



26 



30 



No.of Example of 
Drug 


Dosage 
(mg/kg) p.o. 


Inhibitory Action on PAF-lnduced Hypotension(%) 


After 1hr. 


After 2hrs. 


~ After 4hrs. 


5 


30 


T7 


/ o 


49 


39 


30 


/{J 


CIA 


47 


49 


30 


94 


Q~7 


QQ 

oo 


56 


30 


100 


97 


88 


58 


30 


88 


95 


65 


60 


30 


79 


69 


60 


Ol 




86 


82 


74 


62 


30 


100 


100 


100 


65 


30 


100 


100 


77 


66 


30 


77 


79 


68 


72 


30 


98 


99 


75 


73 


30 


98 


98 


96 


75 


30 


61 


54 


61 


76 


30 


100 


100 ( 


100 


76 


3 


72 


69 


60 


78 


30 | 


73 


57 


26 


79 


30 


81 


88 


66 


84 


30 i 


100 


100 


73 


85 


30 


100 i 


100 


100 


86 


30 


100 


100 


100 


86 


10 


90 


92 


92 



Test Example 3 

35 



Anti-endotoxin shock activity in rats 



[Method] 

40 In a manner similar to that described in Test Example 2, Jcl: SD mate rats (200 to 250 g) were applied 
with cannulation for measurement of blood pressure and for injecting PAF. The test animals were fasted 
overnight and the experiments were conducted. The cannula on the side of femoral artery was connected 
with a pressure transducer and secured. Then, endotoxin (ET) (50 mg/kg) was given through the cannula on 
the side of femoral vein at a rate of 1 ml/kg. While measuring blood pressure continuously, time causing 

45 death was measured. Test drugs (30 mg/kg) were suspended in gum arabic and water, which were orally 
administered (5 ml/kg) to test animals one hour before the Injection of ET. The animals in the control group 
were administered with a suspension of gum arabic in water. 



[Results] 

The results are shown in Tables 3 and 4. The test drug orally administered (30 mg/kg) suppressed 
significantly the lowering of blood pressure due to ET. (survival time, control group: 108+/-26 minutes, test 
drug, 30 mg/kg. p.o. group: 320+/-45 minutes"") 
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Table 3 Activity against ET-induced hypotension in rats 



s 


Test Drug 




Blood Pressure (mmHg) 






0 


3 5 10 15 


20 (min.) 


10 


Control Group (n = 7) 


95±3 


74±7 65±5 67±8 70±10 


77±9 


IS 


Oral administration 
of the compound of 
Example 62 (30 mg/kg) 
one hour before test 
(n=5) 


92±2 


** * 

82±6 90±4 90±4 92±3 


95±3 








*P<0.05,**P<0.01 





20 



Table 4 Preventive effect against ET-induced death in rats 



Test Drug 




Number of survivals 


0 


1 


2 3 4 5 6 7 8(hr) 


Control Group (n = 7) 7 


5 


3 10 


Oral administration 
of the compound of 
Example 62 (30 mg/kg) 
one hour before test 5 
(n=5) 


5 


5 5 4 2.1 1 1 
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Test Example 4 

Inhibitory action against reversed passive Arthus reaction 
45 [Method] 

This reaction was conducted, in accordance with the method reported by Chang and Ottemess 
[EurJPharniacol.. 69. 155 (1981)], by using rabbit anti-egg albumin (EA) antiserum. Jcl SD male rats (7 wk) 
were used. Under ether anesthesia, the hair of the back was cut and 1ml of a 0.5% solution of EA in 

S^S 09 '!? .2!? T.? 90t8d int ° the *" vein ' fo,,owed bv intracutaneous Injection of 0.1 ml each of 
i JfZ ? "^ an , d ^ of * e Vascular permeability was measured as follows. Three hours later. 
1 mt of physiological saline containing 1% of Evans blue was given intravenously, and 30 minutes later, the 
anrmals were sacnficed by bleeding and the skin excised, and the area of wheals stained with a leakage of 

ss l iC h y !i^^I^ ,n0r „ aX, ' S ' T 2> - ^ t9St com P° und 5 were suspended in a 5% gum arabic solution. 
55 which was administered orally one hour before administration of the antigen. 
The results are shown in Table 5. 
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• 



Table 5 



Action against reversed passive Arthus reaction 


Test Compound 


Dose mg/kg. p.o. 


Area of wheals stained 
with the dye (mm 2 ) 


Preventive effect of 
reversed passive Arthus 
reaction (%) 


Control 


5% gum arabic (n = 6) 


55 .3*5.6 




Compound of Example 62 


3.1 (n =6) 


52.8±2.7 


5 


m 


12.5(n = 6) 


38.4 ± 6.1 


31 


u 


50 (n=6) 


16.8± 5.1- 


70 



-P<0.01 

75 



Test Example 5 
20 Action against diabetic nephropathy 
[Method] 

Female KKAy mice of 10 weeks old were employed. Test animals were administered with the 
25 compound of Example 62 for three weeks at doses of 8 and 26mg/kg/day in admixture with feedstuff. Then, 
urine was collected from these animals for 24 hours. Desalted urine (filtered urine) by means of a PD-1 0 
column (Pharmacia) was employed to determine the total protein concentration in the urine by using a 
protein-assay kit (Bio-Rad). The amount ot albumin in the urine was calculated from the relative concentra- 
tion of albumin to the total protein determined by means of electrophoresis. 
30 Glucose and triglyceride in the plasma were determined by an enzyme method using the Ankol 
Chemistry System (Baker instruments). 



[Results] 

as The compound of Example 62 suppressed the excretion of albumin in urine dose dependency, and, at 
the dose of 26 mg/kg/day. the suppression was significant The total protein in urine showed a tendency of 
being suppressed in a high dose. No change was observed in plasma glucose and triglyceride (Table 6). 
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Table 6 Action against diabetic nephopathy in mice 



Test 
Compound 
(No. Ex- 
ample) 


Dose 
mg/kg/day 


N 


Admi- 
nist- 
ration 
Route 


Body 
Weight 

e 


Amount of 
albumin (%)_ 
excreted 
in urine 
mg/day 


Total 

amount of 
protein in 
urine 
mg/day 


Control 




8 




43.4 ±0.6 


15.0 ±2.6 (54) 


27.6±3.0 


62 


8 


8 


p.o. 


44.8 ±0.7 


11.0 ±2.0 (46) 


23.8 ±2.9 


62 


26 


8 


p.o. 


43.3 ±0.5 


8.0 ±0.7* (36) 


22.0 ±3.8 



70 



IS 



20 



25 



30 



Amount of glucose 
in plasma mg/dl 


Amount of triglyceride 
in plasma mg/d€ 


349 ±29 


547 ±58 


326 ±26 


499 ±45 


381 ±33 


546 ±43 



35 



The drug was administered to female KKAy mice (10 wk-old) for 3 weeks. 
The values are the means ±SE. *, p <0.05 vs control. 



Test Example 6 

«o Action against experimental cerebral infarction in Mongolian gerbils 
[Method] 



45 



so 



Male 10 weeks old Mongolian gerbils were anesthetized with ether. The common carotid artery on both 
sides was exposed surgically. After waking.the artery was ligated with steel clips for 15 minutes. Then, the 
cl.ps were removed and the blood was reperfused for three hours. Ataxia symptoms and manifestations of 
fictera* were assessed by the method using stroke Index [C.P.McGraw: Arch.Neurol.,34.334-336- 
(1977)] and inclined plane [A.S.RMin et al.: J.Neurosurg. ( 47^77-581(1977)]. The test compounds were 
orally administered one hour before ligation as a suspension in gum arable. The control group was 

%7 l Z 83016 V0 ' Ume * 9Um arabic - 700 number of animals subjected to this experiment was 

o each in both groups. 
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Table 7 Effect of improving ataxia symptoms and manifestations of neuro- 
deEciency due to cerebral infarction in Mongolian gerbils 
(stroke index) 



Time after 




Stroke index 


ligation and 

rATUfAlCI on 

rcpcn 1.1 r>l Uil 




Control group 
(n=5) 


uiOUp fHI 1 LP 1 111 CU 

with the compound of 
Example 62 


Ligation 
time (min.) 


0 


0 


0 




15 


18.0±1.0 


14.0 ±1.0* 


Time after 

reperfusion 

(min.) 


15 


7.0 ±0.4 


4.2 ±0.6** . 




30 


7.0 ±0.4 


3.4 ±0.5** 




60 


6.0 ±0.6 


3.2 ±0.5** 




120 


5.2±0.7 


2.0 ±0** 




180 


4.0 ±0.5 


0.8 ±0.5** 


*P<0.05,**P<0.01 
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Table 8 Effect of improving ataxia symptoms and manifestations of neuro- 
deficiency due to cerebral infarction in Mongolian gerbils 
(inclined plane) 



70 


Time after 
ligation and 
reperfusion 


Angle ( ° ) of inclined plane where 
test animals tumble down the ramp 


75 


Control etoud 
(n=5) 


WA VU^I CIUHH iilQvCl CIA 

with the compound of 
Example 62 
(30mg/kg, p.o.)(n=5) 


20 


Ligation 
time (min.) 

u 


49±1 


47±1 




15 


20±0 


20±0 


25 


Time after 
reperfusion (min.) 

15 


27±2 


34±3 




30 


29±2 


35 ±3 


30 


60 


31±1 


35 ±2* 




120 


31±1 


36±2* 




180 


33±1 


38±2 



35 



*P<0.05 



«o Test Example 7 
Toxicity test 
[Method] 



so 



„ m ,U? Wto f*J r3tS (S wk) were used in BTOups of five individuals. The animals of the respective 
groups were orally administered with the compound of Example 62 at the dose of 30. 100 and 300 mg/kg 
per day over a penod of two weeks as a suspension in gum arable and water at a rate of 10 mt/kq The 
animate of the control group were administered with a suspension of gum arabic in water * 



[Results] 



flnlm D " n ' n i *° ° f administration, no change was observed in general behaviors. Autopsy of the test 

^,nh 1°° abno " na,it V in °^"s under macroscopic observation. No difference in body 

weight between the control group and the test group was observed. y 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, QB, IT, U, LU, NL, SE 
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1. A compound of the formula (I): 

^ (CH 2 ) m 

s A-C-N ^ N - X - R (I) 

IS \ y 

O (CH 2 ) 2 X 

io wherein 

A is a hydrocarbon group selected from pentalenyl, indenyl, indanyl, naphthyl, dihydronaphthyl, 
tetrahydronaphthyl. hexahydronaphthyl, azulenyl, heptalenyl, biphenylenyl, indacenyl, acenaphthylenyl. 
acenaphthenyl, phenalenyl, phenanthryl, dihydrophenarrthryl, tetrahydrophenanthryl, hexahydrophenan- 
thryl, anthryl, dihydroanthryl. tetrahydroanthryl. hexahydroanthryl, octahydroanthry!, fluorenyl, 
75 dihydroftuorenyl. tetrahydrofluorenyl, benzocycloheptenyl, dihydrobenzocydoheptenyl, tetrahydroben- 
zocycloheptenyl. dibenzocycloheptenyl, naphthocycloheptenyl, dihydronaphthocycloheptenyl, ben- 
zocydooctenyl, dihydrobenzocyclooctenyl, tetrahydrobenzocyclooctenyl, hexahydrobenzocyclooctenyl 
and octahydrobenzocydooctenyl; 

R is a phenyl group substituted with one to five Ci 4 alkoxy groups; 
20 X is methylene group, carbonyl group or thiocarbonyi group; 
and m is 2 or 3, 
or a salt thereof. 

2. A compound according to claim 1, wherein A is a hydrocarbon group of the formula: 

25 



30 




35 

wherein the dotted line designates the presence or absence of double bond; n is an Integer of 1 to 4; 
and R 3 , R*, R 5 and R 6 are independently hydrogen, a d 4 aJkyl group, a halo d 4 alkyl group, a 
hydroxy C t 4 alkyl group, C2 s alkanoyloxy d 4 alkyl group, benzoyloxy 61 4 alkyl group, a C t 4 alkoxy 
C 1 4 alkyl group, a C1 4 alkoxy group, a halo d 4 alkoxy group, a d 4 alkoxy carbonyl-d 4 alkoxy group. 

40 ado alkenyloxy group, phenyl O, 4 alkoxy group, a d a alkoxy-d 4 alkoxy group, a d 4 alkoxycar- 
bonyl group, carboxyl group, carbamoyl group, an N.N-di-d 4 alkytearbarnoyl group, an N-C, 4 alkyl 
carbamoyl group, halo group, cyano group, nitro group, hydroxy group, d 5 alkanoyloxy group, 
benzoyloxy group, amino group, a d 4 alkylsulfonylamino group, d s alkanoylamino group, ben- 
zoylamino group, a d a alkoxycarbonylamino group, d 6 alkanoyl group, benzoyl group, mercapto 

45 group, a d 4 alkylthio group, aC 14 alkylsutfinyl group or a d 4 alkylsulfonyl group. 

3. A compound according to daim 2, wherein R 3 . R*. R s and R G are independently hydrogen, a d 4 
alkoxy group, phenyl d a alkoxy group, a d a alkoxy-d a alkoxy group, hydroxy group, d 6 
alkanoyloxy group or benzoyloxy group. 

50 

4. A compound according to claim 3, wherein R 3 and R G are hydrogen. 

5. A compound according to claim 4, wherein R 4 and R 5 are a d a alkoxy group. 

55 6. A compound according to claim 5, wherein aC 14 alkoxy group is methoxy group or ethoxy group. 
7. A compound according to claim 2. wherein n is 2 or 3. 
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a A compound according to claim 2, wherein the dotted line designates the presence of double bond. 
9. A compound according to claim 1 , wherein m is 2. 

s 10. A compound according to claim 1, wherein R is a phenyl group substituted with three C, 4 alkoxy 
groups. 

11. A compound according to claim 10, wherein R is a phenyl group of the formula: 

10 



15 



20 



25 



30 




wherein R 7 and R 8 are independently methoxy group or ethoxy group. 

12. A compound according to daim 11. wherein at least one of R 7 and R* is methoxy group, and the other 
is methoxy group or ethoxy group. 

13. A compound according to claim 1. wherein R is a phenyl group of the formula: 

^ OCH 



OCH. 



35 14. A compound according to claim 1, wherein X is methylene group. 

15. A compound according to claim 1, wherein X Is carbonyl group. 

16. A compound according to claim 1. wherein X is thiocarbonyl group. 

17. A compound according to claim 1, which is a compound of the formula: 



50 



55 




i-x-/ * 




OCH 3 

CH 3 
OCH 3 

wherein the dotted line designates flie presence or absence of double bond- 

n Is an integer of 1 to 4; R» is a C, 4 alkoxy group: and 

X is methylene group, carbonyl group or thiocarbonyl group. 

^ JnedTrl^'" 9 to d "S Vi Wherei " X ' S meth y tene Sroup or carbonyl group and the dotted 
line designates the presence of double bond. . 
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19. A compound according to claim 1, which is 1.(2,3-dimethoxy-6.7-dihydro-5H-ben20cyclohepten-8- 
ylcartX3nylH-(3.4 l 5-trimethoxybenzyl)pipera2ine. 

20. A compound according to claim 1, which is 1-(6,7-dimethoxy-1 , 2 -dlhydro-3-naphthoyl) -4- (3.4,5- 
trimethoxyberizoyl)piperazine. 

21. A compound according to claim 1, which is 1-(2,3-dimethoxy-6,7-dihydro-5H-bensocyclohepten-8- 
ylcarbonylH-(3,4,5-trimethoxybenzoyl)piperazine. 

22. A compound according to claim 1. which is 1 -(2.3<iimethoxy-5, 6.7, 8-tetrahydrobensocycloocten-9- 
ylcartx)nyl)-4-(3,4,5-trimethoxybenzoyl)piperazine. 

23. A compound according to claim 1, which is 1-(2,3-dimethoxy-5. 6.7. 8-tetrahydrobenzocyclohepten-6- 
ylC3rbonyl>-4-(3.4,5-trimethoxybenzoyl)piperazine. 

24. A method for producing a compound of the formula (i) as defined in claim 1 , 
or a salt thereof, which comprises 

(a) reacting a compound of the formula (III): 



(CH 2 ) m 




wherein R. X and m are as defined in claim 1 , 

with a compound of the formula (II): A-COOH 

wherein A is as defined In claim 1 

or a compound of the formula (IV): A-COW 

wherein A is as defined in claim 1 and W is halogen atom 

to produce a compound of the formula (I), 

(b) reacting a compound of the formula (V): 




(CH 2 ) m ^ 

NH 

(CH 2 ) 2 ^ 



wherein A and m are as defined in claim 1, 

with a compound of the formula (VI): Y-X-R 

wherein R is as defined in claim 1 , 

X is methylene group or carbonyl group. 

and Y Is halogen or a group of the formula: 

R a S0 2 -0 

wherein R* is a C t 4 aikyl, trifiuoro methyl, phenyl or p-tolyl, with the proviso that when 
X is carbonyl group, then Y is halogen 
to produce a compound of the formula (I) 

wherein A. R and m are as defined in claim 1 and X is methylene group or carbonyl group, 

(c) reacting a compound of the formula (V) 

with a compound of the formula (VII): HOOOR 

wherein R is as defined in claim 1 , 

to produce a compound of the formula (I) 
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wherein A, R and m are as defined in claim 1, 

and X is carbonyl group, 

or 

(d) reacting a compound of the formula (V) 
with a compound of the formula (VIII): 

HC-R 
If 
C 

wherein R is as defined in claim 1 . under reductive conditions to produce a compound of the formula 

wherein A, R and m are as defined in claim 1 , 

and X is methylene group, 

and 

(e) , if desired, converting the obtained compound of the formula (I) into a salt thereof. 

25- A pharmaceutical composition suitable for inhibiting activities of platelet activating factor which com- 
prises 

(a) as the active ingredient, an amount effective to inhibit activities of platelet activating factor of a 
compound as claimed in any one of claims 1 to 23, or a salt thereof 

and 

(b) a pharmaceutically acceptable carrier or excipient therefor. 

26. Use of a compound as claimed in any one of claims 1 to 23 or a salt thereof, or a pharmaceutical 
composition as claimed in 25 for the manufacture of a medicament for therapeutical treatment of a 
mammal. 

Claims for the following Contracting States : ES, GR 
1- A method for producing a compound of the formula (i): 



(CH 2 ) : 
° (CH 2 ) 2 ' 



A " f " N \ - X - R - (I) 



wherein 

^il 1 hydrocarbon group selected from pentalenyl. indenyl, indanyl, naphthyl. dihydronaphthyl, 
tetrahydronaphthyl. hexahydronaphthyl, azulenyl, heptalenyl. biphenylenyl, indacenyl. acenaphthylenyl, 
a^naphtheny . phenaienyl. phenanthryl. dihydrophenanthryl, tetrahydrophenanthryl. hexahydrophenan- 
Jtu^JT** ' . dlh y droanthr yl. tetrahydroanthryl, hexahydroanthryl. octahydroanthryl, fluorenyl, 
dinydnofluorenyl, tetrahydrofluorenyl. benzocyctoheptenyl, dihydrobenzocydoheptenyl, tetrahydroben- 
zocyctoheptenyl , dibenzocydoheptenyl. napr^ocycloheptenyl. dihydronaphthocycloheptenyl. ben- 
zocyciooctenyl. dihydrobenzocyclooctenyl, tetrahydrobenzocydooctenyl. hexahydrobenzocyclooctenyl 
and octahydrobenzocyclooctenyl; 

R is a phenyl group substituted with one to five C,-* alkoxy groups; 



X is methylene group, carbonyl group or thiocarbonyl group; 
and m is 2 or 3 f 

or a salt thereof, which comprises 

(a) reacting a compound of the formula (III): 
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(CH 2 ) m 

HN ~ X - R 

(CH 2 ) 2 



wherein R, X and m are as defined above 

with a compound of the formula (II): A-COOH 

wherein A is as defined above, 

or a compound of the formula (IV): A-COW 

wherein A is as defined above and W is halogen atom 

to produce a compound of the formula (I), 

(b) reacting a compound of the formula (V): 



A - C - N NH 

II \ S 



wherein A and m are as defined above 

with a compound of the formula (VI): Y-X-R 

wherein R Is as defined above, 

X is methylene group or carbonyl group. 

and Y is halogen or a group of the formula: R a S02-O 

wherein R a is a Ci alkyl, trifluoromethyl, phenyl or p-tolyl, with the proviso that when X is carbonyl 

group, then Y is halogen 

to produce a compound of the formula (I) 

wherein A. R and m are as defined above and X is methylene group or carbonyl group, 

(c) reacting a compound of the formula (V) 
with a compound of the formula (VII): HOOOR 
wherein R is as defined above 

to produce a compound of the formula (I) 
wherein A, R and m are as defined above, 
and X is carbonyl group, 
or 

(d) reacting a compound of the formula (V) with a compound of the formula (VIII): 

HC - R 
II 
O 

wherein R is as defined above under reductive conditions 

to produce a compound of the formula (I) wherein A, R and m are as defined above, 

and X is methylene group, 

and 

(e) , if desired, coverting the obtained compound of the formula (I) into a salt thereof. 
A method according to claim 1 , wherein A is a hydrocarbon group of the formula- 
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70 



wherein the dotted line designates the presence or absence of double bond; n is an integer of 1 to 4; 
and R 3 , R 4 . R 5 and R c are independently hydrogen, a Ci-4 alkyl group, a halo C,-4 alkyl group, a 
hydroxy C1-4 alkyl group, Ca-s alkanoyloxy C1-4 alkyl group, benzoyloxy C1-4 alkyl group, a C1-4 
alkoxy Ci-4 alkyl group, a Ci- 4 alkoxy group, a halo Ci- 4 alkoxy group, a C1-4 alkoxy carbonyl-C, - 4 

75 alkoxy group, a C2-5 alkenyloxy group, phenyl C,- 4 alkoxy group, aCw alkoxy-Ci-4 alkoxy group, a 
Ci-* alkoxycarbonyl group, carboxyl group, carbamoyl group, an N.N-di-Ci-4 alkylcarbamoyl group, an 
N-d-4 alkyl carbamoyl group, halo group, cyano group, nitro group, hydroxy group, C2-5 alkanoyloxy 
group, benzoyloxy group, amino group, a C1-4 alky Isuffony lam ino group. Cs-s alkanoytamino group 
benzoylamino group, a C-4 alkoxycarbonylamino group, Cs-s alkanoyl group, benzoyl group mer- 

20 capto group, a C, -4 alkylthio group, aCw alkylsuffinyl group or a C, -4 alky Isulfonyl group. 

3. A method according to claim 2, wherein R 3 , R\ rs an d R* are independently hydrogen, a C,-4 alkoxy 
group, phenyl C1-4 alkoxy group, a C1-4 alkoxy-d-4 alkoxy group, hydroxy group, Cs-s alkanoyloxy 
group or benzoyloxy group. 

25 

4. A method according to claim 3. wherein R 3 and R G are hydrogen. 

5. A method according to claim 4. wherein R* and R s are as C1-4 alkoxy group. 

30 6. A method according to claim 5. wherein aCw alkoxy group Is methoxy group or ethoxy group. 

7. A method according to claim 2, wherein n is 2 or 3. 

8. A method according to claim 2. wherein the dotted line designates the presence of double bond 

35 

9. A method according to claim 1 . wherein m is 2. 

10. A method according to claim 1. wherein R is a phenyl group substitued with three C,-4 alkoxy groups. 
<o 11. A method according to claim 10. wherein R is a phenyl group of the formula: 
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wherein R 7 and R 8 are independently methoxy group or ethoxy group. 

1SL A ^° d aooortln 9 to claim 11. therein at least one of R 7 and R« is methoxy group, and the other is 
methoxy group or ethoxy group. 

13. A method according to claim 1, wherein R is a phenyl group of the formula- 
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OCH. 



OCH. 



OCH. 



w 

14. A method according to claim 1, wherein X is methylene group. 

15. A method according to claim 1 , wherein X is carbonyl group. 

T5 16. A method according to claim 1, wherein X is thiocarfoonyl group. 

17. A method according to claim 1, wherein the resulting compound is of the formula: 



20 



25 



<CH 2»n 




_ l/ ^ 



N — X — 



OCH. 




OCH 3 



30 



35 



40 



SO 



wherein the dotted line designates the presence or absence of double bond; 

n is an integer of 1 to 4; R 1 Is a C1 alkoxy group; and 

X is methylene group, carbonyl group or thiocarbonyl group. 

18. A method according to cJaim 17, wherein X is methylene group or carbonyl group and the dotted line 
designates the presence of double bond. 

19. A method according to claim 1 t wherein the resulting compound is 1-(2l3-dimetho>cy-6,7-dihydro-5H- 
beazocyclohepten-8-ylcart>ony 1 )^ 

20. A method according to claim 1. wherein the resulting compound is 1 -(6.7-dImethoxy-l ,2-dihydro-3- 
naphthoyl)-4-(3,4,5-trimethoxyben20yl)piperazine. 

21. A method according to claim 1, wherein the resulting compound is 1-(2,3-dimethoxy-6 t 7-dihydro-5H- 
ben2ocyclohepten^yk:arbonyO-4-(3 f 4 i 5-trimethoxybenzoyDpipera2ine. 

22. A method according to claim 1. wherein the resulting compound is 1-(2,3-dimethoxy-5.6,7.8- 
teti^ydrobenzcK^clcK>(aerh'9-ylc 

23. A method according to claim 1, wherein the resulting compound is 1-(2,3-dimethoxy-5,6,7,8- 
tefrahydrobenzocyclohepten6-ylcarbon 

24. A method according to claim 1. wherein step (a), (b) or (d) is carried out to produce a compound of the 
formula (I) wherein A, R and m are as defined above and X is methylene group, and, If desired, step (e) 
is carried out 



55 25. A method according to claim 1 , wherein step (a), (b) or (c) is carried out to produce a compound of the 
formula (I) wherein A, R and m are as defined above and X is carbonyl group, and, if desired, step (e) 
is carried out. 
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26. A method according to claim 1. wherein step (a) is carried out to produce a compound of the formula (I) 
wherein A, R and m are as defined above and X is thiocarbonyl group, and, if desired, step (e) is 
carried out. 

27. A method according to claim 1, wherein step (a) is carried out. and. if desired, step (e) is carried out. 

28. A method of preparing pharmaceutical composition suitable for inhibiting activities of platelet activating 
factor which comprises combining 

(a) as the active ingredient, an amount effective to inhibit activities of platelet activating factor of a 
composition prepared by a mehthod as claimed in any of one of claims 1 to 27 or a salt thereof 

and 

(b) a pharmaceutically acceptable carrier or excipient therefor. 

29. Use of a compound prepared by a method as claimed in any one of claims 1 to 27 or a salt thereof or 
a pharmaceutical composition as claimed in 28 for the manufacture of a medicament for therapeutical 
treatment of a mammal. 

Revendications 

Revendlcatlons pour Ies Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, U, LU, NU SE 

1. Compose de formule (I): 



A-C-K 

o 



< CH 2)a 
(CH 2 ) 2 



N - X - R 



(I) 



dans laquelle 

n^JT"!? 6 ? 8 ""u??"^! hydr0carbor ^ choisi P arml tes 9 r °"Pes pentalenyle. indenyle. Indanyle. 
naphtyla dihydronaphtyle. tetrahydronaphtyle. hexahydronaphtyte. azulenyle. heptalenyle. biphenyleny- 
T "'f^y' 6 - acenaphtenyle, phenalenyle. phenanthryle. dinydrophenancnryle, tetra- 
^ Vdmph6namy1e - anthryte ' dihydroanthryte. tftrahydroanthryle. hexahy- 
droarrthryle octahydroanthryte. fluorenyle. dihydrofluorfnyle. tetrahydrofluorenyle. benzocyclohepteny- 
te dihydrobensocydoheptenyle. tetrahydrobenzocycloheptenyle. dlbenzocyctoheptenyle. naphtocydo- 
heptenyle^ydronaphtocyctoheptenyle. benzocyclooctenyle. dlhydrofaenLcyclooct/nyte. tetrahydro- 
benzocyclooctenyle. hexahydrobenzocyclooctenyle et octahydrobenzocyctooSnyle: 

R represente un groupe phenylique substitue par un a cinq groupes alcoxy en Ci-»; 

X est un groupe methylene, un groupe carbonyte ou un groupe thiocarbonvle- 
et m est 2 ou 3, 
ou un sel de celui-ci. 

Compose selon la revendication 1. dans lequel A est un groupe hydrocarbon* de fomiule: 
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dans laquelle la ligne pointiHee represente la presence ou I'absence d'un double liaison; n est un 
nombre entier de 1 a 4; et R 3 , R 4 , R 5 et R 6 sont, independamment, I'hydrogene. un groupe alcoyle en 
Ci-4. un groupe alcoyle en Ci -4 halogen^, un groupe hydroxy-alcoyle en C1-4. un groupe alcanoyloxy 
en C2 -5 -alcoyle en C1-4. un groupe benzoyloxy-alcoyle en Ci-*, un groupe alcoxy en C1-4 -alcoyle en 
C1-4, un groupe alcoxy en C1-4. un groupe halogenoaJcoxy en C1-4. un groupe alcoxy en Ci 
carbonyl-alcoxy en C1-4, un groupe aicenyloxy en C2-S. un groupe phenyl-alcoxy en Ci-*. un groupe 
alcoxy en Ci -4-carbonyle, un groupe carboxylique, un groupe carbamoyle. un groupe N.N-di(alcoyle 
en Ci-*)-carbamoyle. un groupe N-alcoyle en Ci -4 -carbamoyle. un groupe halogeno, un groupe 
cyano, un groupe nitro. un groupe hydroxy, un groupe alcanoyloxy en C2-5, un gnoupe benzoyloxy, un 
groupe amino, un groupe alcoyle en Ci -4-sulfonylamino. un groupe alcanoylamino en C2-5, un groupe 
benzoylamino, un groupe alcoxy en Ci-i-carbonylamino. un groupe alcanoyle en C2-5. un groupe 
benzoyle. un groupe mercapto. un groupe alcoylthio en C1-4, un groupe alcoylsulfinyle en Ci-* ou un 
groupe alcoylsulfonyle en C1-4. 

3. Compose selon la revendication 2. dans lequel R 3 . R\ R s et R G representent, independamment, 
Phydrogene. un groupe alcoxy en Ci-*, un groupe ph^nylaJcoxy en C1-4. un groupe alcoxy en C1-4- 
alcoxy en C1-4. un groupe hydroxy, un groupe alcanoyloxy en C2-5 ou un groupe benzoyloxy. 

4. Compose selon la revendication 3, dans lequel R 3 et R s representent I'hydrogene. 

5. Compose selon la revendication 4, dans lequel R 4 et R 5 represented un groupe alcoxy en Ci -4. 

6. Compose selon la revendication 5, dans lequel le groupe alcoxy en Ci -4 est le groupe methoxy ou le 
groupe ethoxy. 

7. Compose selon la revendication 2, dans lequel n est 2 ou 3. 

8. Compose selon la revendication 2, dans lequel la ligne pointillee represente la presence d'une double 
liaison. 

9. Compose selon la revendication 1 , dans lequel m est 2. 

10. Compose selon la revendication 1, dans lequel R represente un groupe phSnylique substitue' par trois 
groupes alcoxy en Ci -4. 

11. Compost selon la revendication 10. dans lequel R represente un groupe phenyllque de fbrmule: 



dans laquelle R 7 et R a representent independamment le groupe methoxy ou le groupe ethoxy. 

12. Compost selon la revendication 11. dans lequel Tun au moins de R 7 et R 8 represente le groupe 
methoxy et Tautre est le groupe methoxy ou le groupe ethoxy. 

13. Compose selon la revendication 1, dans lequel R represente un groupe phenytfque de formule: 




57 



EP 0 284 359 B1 



^ OCH 3 

^ OCH 



3 



70 

14. Compose selon la revendication 1, dans lequel X represente fe groupe methylene. 

15. Compose selon la revendication 1. dans lequel X represente le groupe carbonyle. 

75 16. Compose selon la revendication 1. dans lequel X represente le groupe thiocarbonyle. 
17. Compose* selon la revendication 1, qui repond h la formule: 



20 



25 



30 




OCH 3 



N -X-/ y^CH 3 



^ O 



OCH 3_ 



dans laquelle la ligne pointillee represente la presence ou I'absence d'une double liaison; n est un 

ITn^fn!?!^ 6 i *. R1 repr * sente un 8 W a,C0 *V «n ft -4 et X represente le groupe methylene, 
le groupe carbonyle ou le groupe thiocarbonyle. 

« ^ Sl P0 ? ff! 01 ]. 18 revendlcation 17 < dans ^el X represente le groupe methylene ou le groupe 
35 carbonyle et la ligne pointillee represente la presence d'une double liaison 

24 ' SkSSf sJon^u? 0 " d COmP ° S6 ^ f0rTnU ' 9 (l) te ' QUe * fini 4 13 revendica «°n 1 ou d'un sel de 
(a) on fait reaglr un compose* de formula (III): 



45 



so 
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(CH 2 ) tt 




dans laquelle R, X et m sont teis que d£fini a la revendication 1 , avec un compose de formule 
(II): A-COOH, dans laquelle A est tel que defini a la revendication 1, ou avec un compose* de formule 
(IV): A-COW, dans laquelle A est tel que defini a la revendication 1 et W represente un atome 
d'halogene, pour obtenir un compose* de formule (I), 
(b) on fait reaglr un compose* de formule (V): 



A - C - N 




KH 



dans laquelle A et m sont tels que defini a ia revendication 1, avec un compose* de formule (VI): 
Y-X-R, dans laquelle R est tel que defini a ia revendication 1 , X represente le groupe methylene ou 
le groupe carbonyie et Y represente un halogene ou un groupe de formule: R*S02-0- dans laquelle 
R a represente un groupe alcoyle en Ci-4, trrfluoromethyle, phenyle ou p-tolyle, avec la condition 
que Y represente un halogene lorsque x represente le groupe carbonyie. pour obtenir un compose 
de formule (0, dans laquelle A, Aetm sont tels que defini a la revendication 1 et X represente le 
groupe methylene ou le groupe carbonyie, 

(c) on fait reagir un compose de formule (V) avec un compose de formule (VII): HOOC-R. dans 
laquelle R est tel que defini a la revendication 1. pour obtenir un compose de formule (I), dans 
laquelle A, Retm sont tels que defini a ta revendication 1 et X represente le groupe carbonyie, ou 

(d) on fait reagir un compose de formule (V) avec un compose de formule (VIM): 

HC-R 
II 

O 

dans laquelle R est tel que defini a la revendication 1, en des conditions reductrices, pour obtenir un 
compose de formule (I), dans laquelle A, Aetm sont tels que defini a ia revendication 1 et X 
represente le groupe methylene, et 

(e) si desire, on transforme le compose obtenu de formule (I) en un sef de ceiui-ci. 

25. Composition pharmaceutique utllisable pour inhiber Pactivite du facteur d'activation des plaquettes, qui 
comprend 

(a) comme substance active, un compose revendique dans Tune quelconque des revendications 1 a 
23 ou un sel de celui-ci. en une quantite efficace pour inhiber Pactivite du facteur d'activation des 
plaquettes, et 

(b) une matiere de support ou un excipient pharmaceutlquement acceptables pour celui-ci. 

26. Utilisation d'un compose selon Pune quelconque des revendications 1 a 23 ou d'un sel de celui-ci, ou 
d'une composition pharmaceutique selon la revendication 25 pour la fabrication d'un medicament 
destine au traitement therapeutique d'un mammifere. 

Revendications pour les Etats contractants suivants : ES, GR 
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. Proc£d£ de preparation d'un compose de formule (I): 



A - 



C 
(I 

o 



- N 



N. 



(CH 2 ) 2 



n - x - a 



(i) 



dans laquelle 

A represente un group© hydrocarbone choisi parmi les groupes pentalenyle. indenyle. indanyle 
naphtyle, dihydronaphtyle, tetrahydronaphtyle. hexahydronaphtyle. azulenyle. heptalenyle, biphenyleny- 
le indacenyle, acenaphtylenyle, acenaphtenyte. phenalenyle, phenanthryle. dihydrophenanthryte. tetra- 
hydrophenanthryle. hexahydrophenanthryle, anthryle. dihydroanthryte. tetrahydroarrthryle hexahy- 
droanthryle. octahydroanthryte. fluorenyle, dihydrofluorenyle, tetrahydrofluorenyle. benzocyclohepteny- 
te. dihydrobenzocycloheptenyle. tetrahydroberuocycloheptenyle. dibenzocyclohepfeSnyle. naphtocyclo- 
neptenyle, dihydronaphtocycloheptenyle. benzocyclooctenyle, dihydrobenzocyclooctenyle tetrahydro- 
benzocyclooctenyle, hexahydrobenzocyctooctenyle et octahydrobenzocyctooctenyle; 

R represente un groupe phenyfique substrtu<§ par un a cinq groupes alcoxy en C,-*; 

X est un groupe methylene, un groupe carbonyle ou un groupe thiocarbonyle- 

et m est 2 ou 3. 
ou d'un sel de celul-cl, selon lequel 

(a) on fait reagir un compose de formule (111): 



CCK 2 ) 



» - x - a 



mv f^niw h! ,' n m * SOnt tSlS qUe defini 3 13 r «vendtcation 1. avec un compose de formule 
™ ^S?w h f" 6 ! A 6St te ' qUe dSfini 3 la indication 1 ou<avec un compose de formule 
(IV): A-COW. dans laquelle A est tel que dSfini a la revendication 1 et W represente un atome 
d hafogene, pour obtenir un compost de formule (I), 
(b) on fait reagir un compose de fomnule (V): 



a - c - h y H 

dans laquelle A et m sont tels que defini a la revendication 1. avec un compos* de formule (VI): 

te o^riSn!?^ ? te ' que t d6flni 3 la ^'cation 1. X represente te greupe methylene ou 
te groqpe carbonyle et Y represente un haJogene ou un groupe de formule: R»S(VO- dans laquelle 

iLTS!!2L£ ^° y ! e e " C, - 4 • wfluorom ««"y'«. PWnyte ou p-tolyle. avec la condition 

un halogSne lorsque X represente te groupe carbonyle. pour obtenir un compose 

JouTr^thl™ 9 * R I* m S ° nt te ' S que defini 3 ,a ^endlcation 1 et X represent te 

groupe methylene ou le groupe carbonyle. 

(c) on fait reagir un compose de formule (V) avec un compose de formule (VII): HOOC-R dans 
££rr. W qU !. d f fini ^ t revendicatfon P« ^tenir un compose de formule (O.* 2ns 

* S ° 9 'J" 6 d4fln ' 3 13 revendicati °n 1 et X represente le groupe carbonyle ou 

(d) on fait reagir un compose de formule (V) avec un compose de formule (VIII): 
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HC-R 

u 
o 



dans taquelle R est tel que defini a ia revendication 1 en des conditions reductrices, pour obtenir un 
compose de formule (I), dans laquelle A, R et m sont tels que deTini a la revendication 1 et X 
represents le groupe methylene, et 

(e) si desire, on transforme le compose" obtenu de formule (I) en un sel de celui-ci. 
2. Proc^de* selon la revendication 1 . dans lequel A repnSsente un groupe hydrocarbone de formule: 



dans laquelle ia ligne pointillee represente la presence ou I'absence d'un double liaison; n est un 
nombre entier de 1 a 4; et R 3 . R 4 . R s et R 6 sont. independamment, Phydrogene. un groupe aJcoyle en 
C1-4, un groupe alcoyle en C1-4 halog^ne, un groupe hydroxy-alcoyle en Ci-4, un groupe alcanoyloxy 
en C2 -5 -alcoyle en C1-4, un groupe benzoyloxy-alcoyie en C1-4, un groupe aicoxy en Ci -♦-alcoyle en 
Ci-4, un groupe aicoxy en C1-4, un groupe halogenoalcoxy en C1-4. un groupe aicoxy en C1-4- 
carbonyl-aJcoxy en C1-4. un groupe aic£nyloxy en C2-5. un groupe phSnyl-alcoxy en C1-4. un groupe 
aicoxy en Ci -4-carbonyle, un groupe carboxylique, un groupe carbamoyle, un groupe N,N-di(alcoyle 
en Ci ~4>-Carbamoyle. un groupe N-aJcoyle en Ci -4 -carbamoyle, un groupe halog^no. un groupe 
cyano, un groupe nitro, un groupe hydroxy, un groupe alcanoyloxy en C2-5. un groupe benzoyloxy, un 
groupe amino, un groupe alcoyle en Ci -4-sutfonylamino, un groupe alcanoylamino en C2-5. un groupe 
benzoylamino, un groupe aicoxy en Ci -4-carbonylamino, un groupe alcanoyle en C2-5. un groupe 
benzdyle, un groupe mercapto, un groupe alcoylthio en C1-4, un groupe alcoylsulflnyle en C1-4 ou un 
groupe alcoylsulfonyle en Ci -4. 

3- Precede" selon la revendication 2, dans lequel R 3 , R 4 , R 5 et R 6 representent, inddpendamment. 
Phydrogene, un groupe aicoxy en C1-4. un groupe ph£nyl-alcoxy en Ci -4. un groupe aicoxy en C1-4- 
alcoxy en C1-4, un groupe hydroxy, un groupe alcanoyloxy en C2-5 ou un groupe benzoyloxy. 

4. Procede selon la revendication 3, dans lequel R 3 et R 6 represented Phydrogene. 

5. Procdecle selon ia revendication 4, dans lequel R 4 et R s representent un groupe aicoxy en Ci -4. 

6. Proceed selon la revendication 5, dans lequel le groupe aicoxy en Ci -4 est le groupe mdthoxy ou le 
groupe ethoxy. 

7. Procede* selon la revendication 2, dans lequel n est 2 ou 3. 

a. Proceed selon la revendication 2. dans lequel la ligne pointillee represente la presence d'une double 
liaison. 

9. Procede selon la revendication 1 , dans lequel m est 2. 

10. Proc666 selon la revendication 1, dans lequel R repre*sente un groupe ph§nylique substitue* par trois 
groupes aicoxy en Ci -4. 

11. Procede selon ia revendication 10, dans lequel R represente un groupe ph^nylique de formule: 
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io dans laquelle R 7 et R 8 representent, independamment, le groupe methoxy ou le groupe Sthoxy. 

Procede selon la revendication 11, dans lequel run au moins de R 7 et R 8 represente !e groupe 
methoxy et I'autre est le groupe methoxy ou le groupe ethoxy. 

is 13. Procede selon la revendication 1, dans lequel R represente un groupe phenyiique de formule: 



^ OCH 3 



20 



25 



OCH. 



OCH. 



14. Proceed selon la revendication 1 , dans lequel X represente le groupe methylene. 
30 15. Procede* selon la revendication 1 , dans lequel X represente le groupe carbonyle. 

16. Procede selon la revendication 1, dans lequel X represente le groupe thiocart>onyle. 

17. ProoSdS selon la revendication 1. dans lequel le compose obtenu repond a la formule: 



35 



40 



45 



<CH 2 , n 




^ OCH 3 



OCH, 



dans laquelle la ligne pointillee represente la presence ou I'absence d'une double liaison; n est un 
nombre entier de 1 a 4; R' represente un groupe alcoxy en C, et X represente le groupe methylene, 
le groupe carbonyle ou le groupe thiocarbonyle. 

so 18. ProceVtf selon la revendication 17. dans lequel X represente le groupe methylene ou le groupe 
carbonyle et la ligne pointillee represente la presence d'une double liaison. 

19. Procede selon la revendication 1. dans lequel le compose obtenu est la 1-(2.3Klimethoxy-6.7dihydro- 
5H^nzoc^doheptene*ylcaroonyl)^(3.4.5-trimethoxyben2yl)piperazine. 

55 

20. Precede* selon la revendication 1. dans lequel le compose obtenu est la 1 W^imethoxy-l^-dihydro-a- 
naphtoyl^SAS-trirrie^oxyb^ 
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21. Procede seion ia revendication 1. dans lequel le compose obtenu est la 1(2,3-dimdthoxy-6,7-dihydro- 
5H^nzocycloheptene-8-ylcanbonyl)-4-(3 t 4,5-trim6thoxyben zoyl)piperazine. 

22. Procede selon ia revendication 1, dans lequel le compose obtenu est la H2,3K*irr£thoxy-5,6.7.8- 
tetrahydrober^ocyclooctene-9-ylca^ 

23. Procede selon ia revendication 1, dans iequel le compose obtenu est la 1-(2,3^irr^thoxy-5,6,7,8- 
tefrahydrobenzocycloheptene^ylc^^ 

24. Procede selon ia revendication 1 , dans iequel Petape (a), (b) ou (d) est effectuee pour preparer un 
compose de formule (I), dans laqueile A, R et m sont tels que defini ci-dessus et X reprSsente le 
groupe methylene et, si desire, Petape (e) est effectuee. 

25. Procede selon la revendication 1 , dans lequel Petape (a), (b) ou (c) est effectuee pour preparer un 
compose" de formule (I), dans laqueile A, R et m sont tels que defini ci-dessus et X reprSsente le 
groupe carbon yle et, si desire, PStape (e) est effectuee. 

26. Precede selon ia revendication 1, dans lequel re" tape (a) est effectuee pour preparer un compost de 
formule (I), dans laqueile A, R et m sont tels que defini ct-dessus et X repnSsente le groupe 
thiocarbonyie et, si desire, Petape (e) est effectuee. 

27- Procede selon la revendication 1, dans lequel Petape (a) est effectuee et, si desire. PStape (e) est 
effectuee. 

28. Procede de preparation d'une composition pharmaceutique utilisable pour inhiber Pactivite* du facteur 
d'activation des piaquettes, seion iequel on associe 

(a) com me substance active, un compose prepare par le precede* seion I'une quelconque des 
revendications 1 a 27 ou un sel de celui-ci, en une quantite efficace pour inhiber Pactivit6 du facteur 
d'activation des piaquettes, et 

(b) une matiere de support ou un excipient pharmaceutiquement acceptables pour celui-ci. 

29, Utilisation d'un compost prepare" par ie precede selon Pune queiconque des revendications 1 a 27 ou 
d'un sel de celui-ci, ou d'une composition pharmaceutique selon la revendication 28 pour la fabrication 
cTun medicament destine* au traitement th^rapeutique d'un mammrfere. 

PatentansprUche 

PatentansprUche fur folgende Vertragsstaaten : AT BE CH DE FR GB FT U LU NL SE 

1. Verbindung der Formel (I) 



A - g - H ^ N - X - R (I) 

O ^(CH 2 ) 2 /" 



in der 

A eine Kohlenwasserstoff-Gruppe ist, die aus Pentalenyl, Indenyl, indanyl, Naphthyl, Dihydrc- 
naphthyl, Tetrahydronaphthyl, Hexahydronaphthyl, Azuienyl, Heptaienyl. Blphenylenyl, Indace- 
nyl, Acenaphthyienyt, Acenaphthenyl, Phenalenyl, Phenanthryl, Dihydrophenanthryi, Tetrah- 
ydrophenanthryi, Hexahydrophenanthryl, Anthryl, Dihydroanthryl, Tetrahydroanthryl, Hexah- 
ydroanthryl, Octahydroanthryi, Fluorenyl, Dihydrofluorenyl, Tetrahydrofluorenyl, Benzocyclo- 
heptenyl, Dihydrobenzocycloheptenyl, Tetrahydrobenzocycloheptenyl, Dibenzocycloheptenyl, 
Naphthocycloheptenyl, Dihydronaphthocycloheptenyl, Benzocydooctenyl, Dihydrobenzocyclo- 
octenyl, Tetrahydrobenzocyclooctenyl, Hexahydrobenzocyclooctenyl und Octahydrobenzoc- 



63 



EP 0 284 359 B1 



yciooctenyl ausgewahlt ist; 
R eine Phenyf-Gruppe ist, die mit einer bis funf Ci -#-Aikoxy-Gruppe(n) substituiert ist; 
X eine Methylen-Gruppe, Carbon yl-Gruppe oder Thiocarbonyl-Gruppe ist; und 
m 2 Oder 3 ist. 
oder ein Salz derselben. 

2. Verbindung nach Anspruch 1 , worin A eine Kohienwasserstoff-Gruppe der Forme! 



(CH 2>n 




ist, in der 

die gestrichefte Linie das Vortiandensein oder die Abwesenheit einer Doppelbindung bezeichnet, 
n eine ganze Zahl von 1 bis 4 ist; und 

R 3 , R 4 , R s und R 6 unabhangig voneinander Wasserstoff, eine Ci -4-AIkyl-Gruppe t eine Halogeno- 
Ci -4-a!kyl-Gruppe, eine Hydroxy-Ci -4-aJkyl-Gruppe, eine O2 -5 -AJkanoyloxy- 
C1 -4-aJkyl-Gruppe, eine BenzoyioxyCi -4-alkyhGruppe, eine d-4-Alkoxy- 
C1 -4-alkyI-Gruppe, eine Ci -4-Alkoxy-Gruppe, eine Halogeno-Ci -4-alkoxy- 
Gruppe. eine Ci -4-AJkoxycarbony!-Ci -4-aJkoxy-Gruppe, eine C2-5- 
Alkenyloxy-Gruppe, eine Phenyl-Ci -4-aikoxy-Gruppe, eine Ci -4-Alkoxy-Ci -4- 
aikoxy-Gruppe, eine Ci -4-Aikoxycarbonyl -Gruppe, eine Carboxyl-Gruppe, eine 
Carbamoyl-Gruppe, eine N,N-Di-Ci^-aJkylcarbamoyl-Gruppe, eine NC1-4- 
AJkylcarbamoyl-Gruppe, eine HaJogen-Gruppe, eine Cyan-Gruppe, eine Nitro- 
Gruppe, eine Hydroxy-Gruppe, eine Ca-s-AIkanoyloxy-Gruppe, eine 
Benzoyloxy-Gruppe. eine Amino-Gruppe, eine Ci -4-Alkylsulfonylamino-Grup- 
pe, eine C2-s-AJkanoylamino-Gruppe f eine Benzoyiamino-Gruppe, eine C1-4- 
Alkoxycarbonylamino-Gruppe. eine C2-5-Alkanoyl-Gruppe, eine Benzoyl- 
Gruppe. eine Mercapto-Gruppe. eine Ci -4-Alkylthio-Gruppe. eine C1-4- 
AJkyteuffinyf-Gruppe oder eine Ci -4-Alkylsulfonyl-Gruppe sind. 

3. Verbindung nach Anspruch 2, worin 

R 3 . R 4 , R s und R 6 unabhSngig voneinander Wasserstoff. eine Ci -4-Alkoxy-Gruppo, eine Phenyh 
Ci -4-alkoxy-Gruppe. eine Ci-4-Alkoxy-Ci -4-aikoxy-Gruppe, eine Hydroxy- 
Gruppe, eine C2 -s -Alkanoy loxy-Gruppe oder eine Benzyloxy-Gruppe sind. 

4. Verbindung nach Anspruch 3. worin R 3 und R 6 Wasserstoff sind. 

5. Verbindung nach Anspruch 4, worin R 4 und R 5 eine Ci-4-AJkoxy-Gruppe sind. 

6. Verbindung nach Anspruch 5. worin eine Ci -4-AJkoxy-Gruppe eine Methoxy-Gruppe oder eine Ethoxy- 
Gruppe ist 

7. Verbindung nach Anspruch 2. worin n 2 Oder 3 ist 

8. Verbindung nach Anspruch 2, worin die gestrichelte Unie das Vorhandensein einer Doppelbindung 
bezeichnet. 

9. Verbindung nach Anspruch 1, worin m 2 ist. 

10. Verbindung nach Anspruch 1. worin R eine mit drei Ci -4-Alkoxy-Gruppen substituierte Phenyl-Gruppe 



64 



EP 0 284 359 B1 



ist. 



11. Verbindung nach Anspruch 10, worin R eine Phenyl-Gruppe der Forme! 




ist, in der 



R 7 und R 8 unabhSngig voneinander eine Methoxy-Gruppe Oder eine Ethoxy-Gruppe sind. 

12. Verbindung nach Anspruch 11, worin wenigstens einer der Substituenten R 7 und R 8 eine Methoxy- 
Gruppe ist und der andere eine Methoxy-Gruppe Oder eine Ethoxy-Gruppe ist. 

13. Verbindung nach Anspruch 1, worin R eine Phenyl-Gruppe der Formel 



14. Verbindung nach Anspruch 1, worin X eine Methylen-Gruppe ist. 

15. Verbindung nach Anspruch 1, worin X eine Carbonyl-Gruppe ist 

16. Verbindung nach Anspruch 1. worin X eine ThiocarbonylGruppe ist 

17. Verbindung nach Anspruch 1 . die eine Verbindung der Formel 




ist, In der 

die gestrlcheite Linle das Vorhandensein oder die Abwesenheit einer Doppelbindung bezeichnet 
n eine ganze Zahl von 1 bis 4 ist; 
R 1 eine Ci -4-AIkoxy-Gruppe ist; und 

X eine Methylen-Gruppe, eine Carbonyl-Gruppe oder eine ThiocarbonylGruppe ist 

18. Verbindung nach Anspruch 17, worin X eine Methylen-Gruppe oder eine Carbonyl-Gruppe ist und die 
gestrichelte Linie das Vorhandensein einer Doppelbindung bezeichnet 




ist. 
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19. Verbindung nach Anspruch 1, die 1-(2,3-Dimethoxy^7<lihydrch5H-benzocyclohepten-8-ylcartX5nyl)-4- 
<3,4 t 5-tii-methoxybenzyl)ptpera2in ist. 

20. Verbindung nach Anspruch 1, die i-(6J-Dimethoxy-l f 2^ihydro-3-naphthoyi)^(3 ? 4,5-trimethoxyt)enzyl)- 
piperazin ist 

21. Verbindung nach Anspruch 1, die 1-(2,3-Dimethoxy^J<iihydro-5H-benzocyclohepten^yk:arbonyl>-4- 
(3,4,5-tri-methoxybenzoyi)piperazin ist. _ 

22. Verbindung nach Anspruch 1, die 1-(2,3-Dimethoxy-5,6 f 7,8-tetrahydrobenzocycloocten-9-yk^rtKDnyl)-^ 
(3 t 4 t 5-trimethoxybenzoy!)piperazin ist. 

23. Verbindung nach Anspruch 1, die 1-(2 f 3-Dimethoxy-5 f 6,7 f 8-tetrahydrobenzocyclohepten-6-ylcarbonyl>-4- 
(3 f 4,5-trimethoxybenzoyl)piperazin ist. 

24. Verfahren zur Hersteliung einer Verbindung der Formei (I), wie sie in Anspruch 1 definiert ist oder 
eines SaJzes derselben, umfassend 

(a) die Umsetzung einer Verbindung der Formei (III) 



(CH 2 )m 




in der 

R, X und m die in Anspruch 1 angegebenen Bedeutungen haben, 
mit einer Verbindung der Formei (II): A-COOH, 
in der A die in Anspruch 1 angegebenen Bedeutungen hat Oder 
mit einer Verbindung der Formei (IV): A-COW, 

in der A die in Anspruch 1 angegebenen Bedeutungen hat und W ein Halogen-Atom ist 
zur Hersteliung einer Verbindung der Formei (I), 
(b) die Umsetzung einer Verbindung der Formei (V) 

^^(CH 2 ) m 
A - J - N ^ NH 



in der 

A und m die in Anspruch 1 angegebenen Bedeutungen haben, 
mit einer Verbindung der Formei (VI): Y-X-R, 

In der R die in Anspruch 1 angegebenen Bedeutungen hat X eine Methylen-Gruppe oder eine 
Carbonyl-Gruppe ist und Y Halogen oder eine Gruppe der Formei R a S0 2 -0- ist, worin R m Ci -4-Alkyl, 
Trifluormethyl, Phenyl oder p-Tolyl ist mit der MaBgabe, daB dann, wenn X eine Carbonyl-Gruppe 
ist Y Halogen ist, 

zur Hersteliung einer Verbindung der Formei (I), in der A, R und m die in Anspruch 1 angegebenen 

Bedeutungen haben und X eine Methylen-Gruppe Oder eine Carbonyl-Gruppe ist, 

(c) die Umsetzung einer Verbindung der Formei (V) mit einer Verbindung der Formei (VII)- 

Hooc-a 

in der R die in Anspruch 1 angegebenen Bedeutungen hat 
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zur Herstellung einer Verbindung der Formel (I), in der A, R und m die in Anspruch 1 angegebenen 

Bedeutungen haben und X eine Carbonyl-Gruppe ist, 

oder 

(d) die Umsetzung einer Verbindung der Formel (V) mit einer Verbindung der Forme! (VIII): 

HC-R, 

II 
O 

in der R die in Anspruch 1 angegebenen Bedeutungen hat, 

unter reduzierenden Bedingungen zur Hersteliung einer Verbindung der Formel (I), in der A, R und 

m die in Anspruch 1 angegebenen Bedeutungen haben und X eine Methylen-Gruppe ist, 

und 

(e) gewunschtenfalls die OberfOhrung der erhaltenen Verbindung der Formel (I) in ein Salz dersel- 
ben. 

25. Pharmazeutische Zusammensetzung, die geeignet ist, die Aktivitaten des die Blutplattchen aktivieren- 
den Faktors zu hemmen, umfassend 

(a) als Wirkstoff eine Verbindung nach irgendeinem der Anspruche 1 bis 23 oder ein Salz derselben 
in einer Menge. die wirksam ist, die Aktivitaten des die Blutplattchen aktivierenden Faktors zu 
hemmen, und 

(b) ein pharmazeutisch geeignetes Tragermaterial oder Streckmltte! fUr diese. 

26- Verwendung einer Verbindung nach irgendeinem der Ansprtiche 1 bis 23 oder eines Saizes derseiben 
oder einer pharmazeutischen Zusammensetzung nach Anspruch 25 zur Herstellung eines Medlkaments 
zur therapeutischen Behandlung eines SSugers. 

PatentansprUche fUr folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Verbindung der Formel (I) 



(i) 



in der 

A eine Kohlenwasserstoff-Gruppe ist die aus Pentalenyl, Indenyl. Indanyl, Naphthyl, Dihydro- 
naphthyl. Tetrahydronaphthyl, Hexahydronaphthyl, Azulenyl, HeptaJenyl, Blphenylenyl, Indace- 
nyl, Acenaphthylenyl, Acenaphthenyl, Phenalenyl, Phenanthryl. Dihydrophenanthryl, Tetrah- 
ydrophenanthryl, Hexahydrophenanthryl, Anthryl. Dihydroanthryl, Tetrahydroanthryl, Hexah- 
ydroanthryl, Octahydroanthryl, Ruorenyl, Dihydrofiuorenyl, Tetrahydrofluorenyl, Benzocyclo- 
heptenyl, EHhydrobenzocycloheptenyl, Tetrahydrobenzocycloheptenyl, Dlbenzocycloheptenyl. 
Naphthocycloheptenyl. Dihydronaphthocycloheptenyi, Benzocyclooctenyl, Whydrobenzocyclo- 
octenyl, Tetrahydrobenzocydooctenyl, Hexahydrobenzocyclooctenyi und Octahydrobenzoc- 
yclooctenyl ausgew^hlt ist; 

R eine PhenyKGruppe ist, die mit einer bis fUnf Ci -4-AIkoxy-Gruppe(n) substitulert 1st, 

X eine Methylen-Gruppe. Carbonyl-Gruppe oder ThiocarbonyMSruppe ist; und 

m 2 oder 3 ist 
oder eines Saizes derselben, umfassend 

(a) die Umsetzung einer Verbindung der Formel (III) 



A-C-N N-X-R 
II \ / 

O (CH 2 ) 2 
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,(CH 2 ) m 
m : N - X - R 

(CH 2 ) 2 ^ 



in der 

R, X und m die in Anspruch 1 angegebenen Bedeutungen haben, 
mit einer Verbindung der Formel (II): A-COOH, 
in der A die in Anspruch 1 angegebenen Bedeutungen hat Oder 
mit einer Verbindung der Formel (IV): A-COW, 

in der A die in Anspruch 1 angegebenen Bedeutungen hat und W ein Halogen-Atom ist, 
zur Hersteiiung einer Verbindung der Formel (I), 
(b) die Umsetzung einer Verbindung der Formel (V) 



A - C - N 

& 



(CH 2 ); 



NH 



(CH 2 ) 2 



in der 

A und m die in Anspruch 1 angegebenen Bedeutungen haben, 
mit einer Verbindung der Formel (VI): Y-X-R, 

in der R die in Anspruch 1 angegebenen Bedeutungen hat X eine Methylen-Gruppe Oder eine 
Carbonyl-Gruppe ist und Y Halogen Oder eine Gruppe der Formel R a SC>2-0- ist, worm R a C t - 4 -Alkyl, 
Trffluormethyi. Phenyl oder p-Tolyl ist mit der MaBgabe. da/3 dann, wenn X eine Carbonyl-Gruppe 
ist Y Halogen 1st 

zur Hersteiiung einer Verbindung der Formel (I), in der A, R und m die in Anspruch 1 angegebenen 
Bedeutungen haben und X eine Methylen-Gruppe Oder eine Carbonyl-Gruppe ist 

(c) die Umsetzung einer Verbindung der Formel (V) mit einer Verbindung der Formel (VII)- 
HOOC-R, 

in der R die in Anspruch 1 angegebenen Bedeutungen hat. 

zur Hersteiiung einer Verbindung der Formel (I), in der A, R und m die in Anspruch 1 angegebenen 

Bedeutungen haben und X eine Carbonyl-Gruppe ist, 

Oder 

(d) die Umsetzung einer Verbindung der Formel (V) mit einer Verbindung der Formel (VIII): 

HC-R, 

I 
O 

in der R die in Anspruch 1 angegebenen Bedeutungen hat 

unter reduzierenden Bedingungen zur Hersteiiung einer Verbindung der Formel (I), in der A, R und 

m die in Anspruch 1 angegebenen Bedeutungen haben und X eine Methylen-Gruppe ist 

und 

(e) gewQnschtenfails die OberfUhrung der erhaitenen Verbindung der Formel (I) in ein Salz dersel- 
ben. 
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2. Verfahren nach Anspruch 1 , worin A eine Kohlenwasserstoff-Gruppe der Forme! 



<CH 2>n 




10 



ist, in der 

is die gestrichelte Unle das Vomandensein oder die Abwesenheit einer Doppelbindung bezeichnet, 
n eine ganze Zahl von 1 bis 4 ist und 

R 3 , R 4 . R s und R 6 unabhangig voneinander Wasserstoff, eine Ci -i-Alkyl-Gruppe. eine Halogeno- 
Ci -4-aikyl-Gnjppe. eine Hydroxy-Ci -4-aikyl-Gruppe, eine C2-s-Alkanoyloxy- 
Ci -4-aJkyl-Gruppe, eine Benzoyloxy-d -4-aikyl-Gruppe, eine Ci -4-Alkoxy- 

20 Ci -*-a!kyM3ruppe, eine Ci-4-Alkoxy-Gruppe, eine Haiogeno-Cn -4-alkoxy- 

Gaippe, eine Ci-4-AIkoxycarbonyhCi -4-alkoxy-Gnjppe, eine C 2 -5- 
Alkenyloxy-Gruppe, eine Phenyl-Ci -4-a!koxy-Gruppe, eine Ci -4-Alkoxy-Ci-4- 
alkoxy-Gnjppe, eine Ci -4 -Aikoxy carbon yl-Gruppe, eine Carboxyl-Gruppe, eine 
Carbamoyi-Gruppe, eine N,N-Di-Ci ^-alkylcarbamoyl-Gnjppe, eine N-C1-4- 

25 Alkylcarbamoyl-Gruppe, eine Halogen- Gruppe. eine Cyan-Gruppe, eine Nitro- 

Gnjppe. eine Hydroxy-Gruppe, eine C2-s-AIkanoyloxy-Gruppe, eine 
Benzoytoxy-Gruppe, eine Amino-Gruppe, eine Ci -4-Alkyisulfonylamino-Grup- 
pe, eine C2-s-Alkanoylamino-Gruppe, eine Benzoylamino-Gruppe, eine C1-4- 
Alkoxycarbonylamino-Gaippe, eine C2-s-Alkanoyl-Gruppe, eine Benzoyl- 

30 Gruppe, eine Mercapto-Gruppe. eine Ci -4-Alkylthio-Gruppe, eine C1-4- 

AlkylsutfinyH3njppe Oder eine Ci -4-AJkylsuffonyl-Gruppe sind. 

3. Verfahren nach Anspruch 2. worin 

R 3 , R 4 . R 5 und RF unabhangig voneinander Wasserstoff, eine Ci -4-Alkoxy-Gruppe, eine Phenyl- 
3S Ci -4-alkoxy-Gruppe, eine Ci-4-Alkoxy-Ci -4-alkoxy-Gruppe, eine Hydroxy- 

Gruppe, eine C2-5-Aikanoytoxy-Gruppe Oder eine" Ben zyloxy-Gruppe sind. 

4. Verfahren nach Anspruch 3, worin R 3 und R 6 Wasserstoff sind. 

40 5. Verfahren nach Anspruch 4, worin R 4 und R s eine Ci -4-AJkoxy-Gruppe sind. 

6. Verfahren nach Anspruch 5, worin eine Ci -4-AIkoxy-Gruppe eine Methoxy-Gruppe oder eine Ethoxy- 
Gruppe ist. 

46 7. Verfahren nach Anspruch 2, worin n 2 Oder 3 ist 

a Verfahren nach Anspruch 2, worin die gestrichelte Unle das Vorhandensein einer Doppelbindung 
bezeichnet 

so 9. Verfahren nach Anspruch 1 , worin m 2 ist 

10- Verfahren nach Anspruch 1, worin R eine mit drei Ci -4-Alkoxy-Gruppen substituierte Phenyl-Gruppe 
1st 

65 11. Verfahren nach Anspruch 10, worin R eine Phenyl-Gruppe der Forme! 
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10 



15 



ist, in der 

R 7 und R 8 unabhangig voneinander eine Methoxy-Gruppe oder eine Ethoxy-Gruppe sind. 

12. Verfahren nach Anspruch 11, worin wenigstens einer der Substrtuenten R 7 und R 8 eine Methoxy- 
Gruppe ist und der andere eine Methoxy-Gruppe oder eine Ethoxy-Gruppe ist. 

13. Verfahren nach Anspruch 1, worin R eine Phenyl-Gruppe der Formei 



20 



25 



OCH. 



OCH- 



OCH. 



ist 

30 14. Verfahren nach Anspruch 1 . worin X eine Methylen-Gruppe ist. 

15. Verfahren nach Anspruch 1, worin X eine Carbonyi-Gruppe ist. 

16. Verfahren nach Anspruch 1. worin X eine Thiocarbonyl-Gruppe ist. 



35 



17. Verfahren nach Anspruch 1 , die eine Verbindung der Formei 



45 



ICH 2 'n 




8 W~ x 



OCH 



^^^OCH 3 



3 

OCH- 



ist, in der 

so die gestrichelte Unie das Vorhandensein oder die Abwesenheit einer Doppelbindung bezeichnet, 
n. eine ganze Zahl von 1 bis 4 ist. 
R' eineCi-4-Alkoxy-Gruppe ist und 

X eine Methylen-Gruppe, eine Carbonyi-Gruppe oder eine Thiocarbonyl-Gruppe ist. 

65 18- Verfahren nach Anspruch 17, worin X eine Methylen-Gruppe oder eine Carbonyi-Gruppe ist und die 
gestrichelte Unie das Vorhandensein einer Doppelbindung bezeichnet 



19. Verfahren nach Anspruch 1, worin die resultierende Verbindung 1-(2.3-Dirrtethoxy-6 t 7-dihydro-5H- 
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benzocyclc^hepten-8-yIcarbonylH^ ist. 

20. Verfahren nach Anspruch 1, worin die resultierende Verbindung 1 -(6,7-Dimethoxy-1 ,2<iihydro-3-napht- 
hoyl)4-(3,4 1 5-trimethoxyben2yl)pipera2in ist 

21. Verfahren nach Anspruch 1, worin die resultierende Verbindung 1-(2,3-Dimethoxy-6.7-dihydro-5H- 
berizocyclo-r^pten^ylcarbonyl)^-(3,4.5-trimethoxybenzoyO-pipe ist. 

22. Verfahren nach Anspruch 1, worin die resultierende Verbindung 1-(2.3-Dimethoxy-5,6,7,8- 
tetrahydroben20cycloccten*ylcarbonyl)^-(3.4,5-trimethoxyberi2oyl)pipera2in ist. 

23. Verfahren nach Anspruch 1, worin die resultierende Verbindung 1-(2,3-Dimethoxy-5,6,7,8- 
tefrahydrobenzc>cycIo-hepterh6-ytorbo »st. 

24. Verfahren nach Anspruch 1, worin der Schritt (a), (b) oder (d) durchgefuhrt wird, um eine Verbindung 
der Formel (I) herzustellen. in der A, R und m die im Vorstehenden angegebenen Bedeutungen haben 
und X eine Methylen-Gruppe ist und gewunschtenfalls der Schritt (e) durchgefuhrt wird. 

25. Verfahren nach Anspruch 1, worin der Schritt (a), (b) oder (c) durchgefuhrt wird, um eine Verbindung 
der Formel (I) herzustellen, in der A, R und m die im Vorstehenden angegebenen Bedeutungen haben 
und X eine Carbonyl-Gruppe ist t und gewflnschtenfalls der Schritt (e) durchgefUhrt wird. 

26. Verfahren nach Anspruch 1, worin der Schritt (a) durchgefUhrt wird. um eine Verbindung der Formel (I) 
herzustellen, in der A, R und m die im Vorstehenden angegebenen Bedeutungen haben und X eine 
Thiocarbonyl-Gruppe ist, und gewUnschtenfalls der Schritt (e) durchgefOhrt wird. 

27. Verfahren nach Anspruch 1, worin der Schritt (a) durchgefUhrt wird und gewOnschtenfalls der Schritt 
(e) durchgefuhrt wird. 

2a Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, die geoignet ist, die Aktivitaten 
des die Blutpiattchen aktivierenden Faktors zu hem men, umfassend das Kombinieren 

(a) einer Verbindung, hergesteltt m'rttels eines Verfahrens nach irgendeinem der AnsprOche 1 bis 27, 
oder eines Saizes derselben als Wirkstoff in einer Menge, die wirksam ist die Aktivitaten des die 
Blutpiattchen aktivierenden Faktors zu hem men, und 

(b) eines pharmazeutisch geelgneten TrSgermaterials Oder Streckmittels^fUr diese. 

29. Verwendung einer Verbindung, hergestellt nach irgendeinem der AnsprUche 1 bis 27, oder eines Saizes 
derselben oder einer pharmazeutischen Zusammensetzung nach Anspruch 28 zur Herstellung eines 
Medikaments zur therapeutfschen Behandlung eines S3 ugers. 
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